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TO THE PUBLIC, 


Although this Catalogue is for the years 1892-1894, its 
statements and calendar also apply to 1894-1896, and 
1895-1896. 

This Catalogue does not follow entirely the usual form of 
such a public4‘ition, but it has been prepared to answer each 
and every question that has liecn asked the Director con- 
ceiming the institution for nearly seven years. Hence all 
persons seeking for information concerning this School are 
requested to look in the Table of Contents for the title un- 
der which their subject naturally falls, and then examine 
the statomcmts made upon the pages refornsd to. 

If the information can not be found, then application 
should Iw made in person or by letter to the Director, 
stating what jwints arc not understood^ or upon what sub- 
jects information is desired. ExjK^rienco, however, has 
sliown that for the past three years hardly any questions 
have l)een asked, that hiive not Ix^en more fully answered 
in the Catalogue than it is possible to do in a letter. The 
Director is the proper officer to apply to for catalogues, 
for all matters relating to the courses of study, admission 
qualifications, blank certificate's, and in short, for anything 
relating to the educational side of the School; while all 
communications concerning purchases, bills and financial 
matters should be addressed to the Treasurer of the Min- 
ing School. All parties writing for catalogues or infor- 
matipn, are particularly requested to see that their names 
and addresses are legibly and accuratejy given, for how- 
ever familiar one may be with his own signature, the party 
to wimm application is made for the Catalogue is not. 



6 Miehigm iBning 8ohooL 

V«ry frequently catak^es and tetters are returned to the 
Sdiml, owing to the parties asking for them having given 
an imporfoot or inoorreet addreiKk In case of failure of 
any oo6 to reoeivo theOatalogne or inforroatum required, 
he a(Mb| wqte againt W «)l requests of either ki^ that 
are promptly att^idedto, and them-' 
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BOABD OF CONTROL OF THE 
MINING SCHOOL. 


I'erHi tlxpti^. 

Hjob. Jolaoi Hotttm Loogydtur, Marquette June 8, 1^. 

Alfined Bidder, Marquette June 8, i88S. 

Janea Benrick Oooper, Hancock .... June 8, 1897. 

Preston Carpenter Firth West, Calumet .' ... June 9, 1897. 

Hod. fty Abel Hubbell, ITouKhton June 9, 1899. 

Hon. Thomas Bree Diiustan, Hanm‘k June 9, 1899. 


OFFICERS OF THE BOARD OF 
CONTROL. 


PUBSfDKNT OF THK HOAKI) OK OoNTItOI., 

IION. .1AY AHKL liriiBKLL. 

SECKKTABy OF THK HoAUI> OK (:o^TnOI., 

ALLEN FOliSYTH KRE.S. 

DIKECTOK ok THK MlNlNO S( HOOT., 
MAK811MAN BI)WAU1> WAD.SWOliTlI. 

TSEASVBBRAMD PCKtHIASmO Aoknt oktIik Miniko KfHOOi:., 
ALLEN KOII.SVTH UKB.S. 
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limning Schoei. 


BOARD OF VISITORS TO THE MINING 
SCHOOL. 


September 6th, 1692, to September 4th, 1893. 

Prof, MOBTIMKR ELWYK COOLEY, Ann ARBOtt,CA<n>t>m»i. 
EI>WABD LEROY PABMENTER, Vulcan. 

HOGII BBOWN, Lansing. 



Officers of the Michigm Mining School. 
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OFFICERS OF THE MICHIGAN MINING 
SCHOOL AND OP THE STATE 
GEOLOGICAL SURVEY. 


18D2-1893. 

Makshman Edwaiu) Wax>8Wokth, a. li. (Howdoin Collogo), 
A. M., Ph. IK (Harvard University). 

DiKKtTOR AND STATE GEOLOGIST, 

Professor of Mineralogy, Petn»graphy and Geology. 

GEoiiOfi Augustus Koenig, M.K. (Po)ytoehniknin, Karlsruhe), 
A. M., Ph. I) (ITnlvei^fty of HeidellKTg). 

Professor of Chemistry, and Chemist on the Geological Survey. 

Lucius Lee HunnAun, A. H. (Harvard University), LL. TK 
(Boston University), A. M., Ph. IK (University of Bonn). 
Assistant in Mineralogy, and on the Geological Survey. 

Arthur Edward Haynes, M. S., M. Ph. (Hillsdale College), 
Pnifessor of Mathematics and Physics 

Horace Bushnell Paiton, A. B. (Amherst College), 

Ph. I). (University of Heidell>erg), 

Instructor In Mineralogy and Petrography, and Assistant on 
the Gcologlcjal Survey. 

Alfred CiTUROH Lane, A. M , Ph. IK (Harvard University), 
Instructor in Petrography and Geology, and Assistant on the 
Geological Survey. 

Edoar Kid well, A. M. (Georgetown TTniverslty), 

M. E. (University of Pennsylvania), 

Professor of Mechanical and Eleotrical^Engineoring. 

Fnkd Fraley Shaufle^, H. U. (University of Mtchigan)^ 

PmfMonmr tilt nrv. nrt^ rth#tiinlaf. nn AurviitV. 



I 3 S 4 !kiff 4 » Jfmtif Sckoel. 

Ilpp Wawow tiwms, 0.I!. (Oolaat^OoUcgeSoboolof Mlow], 

Ttomm <tf attt u4 Xl^)M ntngineeii&e. 

44 inotmu Jmm, & e Apioaiutna Qoii«8«}, 

\n 

CxtiUOth hmmmyn Hoirr, M, B. (Oor0cU Ualvorstty), 
In^itroctor In Mechanical Eogrlneering and Drawing. 

AuTnutt EdmuN0 Seaman, 

Assistant In MlneraJngy, «ind on the Geological Survey 

Milo Smith Kbtchum, 

AssiMant in Suivoying 

ItoiiEUi Ihwin Ubeh, 

Libuuiunand Clerk 

.loiiNf Hove Waison, 

Draughtstnan f(»r thi to ologieal Survt v 

James Wii ion Shiki ds 
Ashlsiaiit in the Machini Shop^ 


111 NU1i (illtUH 

Janitoi and Supplv (Ink 

l^AJKUK llOltEIU t>niON, 

Engineer and Assistant Janitoj 
MlhS KaiK KlLLIAKf 

Stenogrtkphoi uiid T}pcwritei for the Mining School 
Mis8 Helen Maiu Rwn. 

Sttmographer and Typewriter for the GoologU’al Survey 


JOIIM BEIMAC’OMBK, 

Janitor'a Assistant 



(^ffieere of the Michigan Mhung Scfiool. 
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tm MICHIGAN MINING 
SCHOOL. 


1603-^1864. 

Masbehak jBDWAftB WADSWOBTn. A. B. (Bowcloio Collego), 
A. M.| Pb. D. (Harvard University), 

PXBECTOR, 

Professor of Mineralogy, Petrography and (ireology. 

Georgb Augustus Koenig, M. E. (Polytechnlkmn, Karlsruhe) 
A. M., Ph. I>. (University of Heidelberg), 

Professor of Chemistry. 

Eooak Kibwell, A. M. (Georgetown University), 

M. E. (Univeisity of Pennsylvania), 

Professor of Mechanical and Electrical Enginecniig 

♦Fred Fraley Siiaupless, S. B. (University of Michigan), 
l^rofessor of Metallurgy. 

tFKED Warner Denton, C E. (roluinbia (’olli^gc Si'lioof 
of Mines), 

3*rofcssor of C»m 1 anil Mining Engineering 

Fueb Walter MoN^ik. s. B. (l^iii\eihil} of Wisconsin), 
iVolessorof Mattiematics and Ph)Hics. 

Arthur Edmunb Seaman, 

Instructor in Mineralogy and Geology. 

Ai Arthur AiinoTT, S. B. (Michigan Agricultural Odiege), 

E. M. (Michigan Mining Sciuiol), 

Instructor in Mcchaoica! Engineering, Drawing and Surveying. 




Michigmt Mimf^ Schodt. 

Miss Fba^czb HAXKiik^ 
Librarian and Secretary. 


EOBKBT IBWIK EKBa, 

In ebarge of the preparation of the Library Catalogue. 


JAME8 Wilton Shiblds, 
Assistant in the Machine Shops. 

Horace Traiton Purfield, 
Assistant in the Machine Shops. 


UusBELL Teal Mason, 
Assistant in Physics. 

Carlton Franklin Moore, 
Assistant in Chemistry. 


Carl Raymond Davis, 
in Surveying. 


Henry Gibbs, 

Supply Clerk and Janitor of Science Hull. 

Patrick Roiiert Dillon, 
Engineer and Janitor of Engineering Hall. 


Miss Kate Killian, 
Stenographer and Typewriter. 

John Bbixacombs, 

^ JanitoFs Assistant. 



Qf the Michigan Minifi^g Schott. 


APPOINTMENTS FOR 1804 181)5. 


ClAHI^TOl^ Fkankijn Mcw>ric, 

Liistructx>r in Mechaijical Engineering Drawing. 

Huutok Tyndat.i-. Skki-icv, 

Assistant in ('hcinistry. 

('AKi^ Raymond Davis, 

Assistant In Physi<'s, 

Louis Aldho Wright, 

Assistant in Mineralogy. 


Assistant in Ohemlstry. 



^ ^ ^ ^ 8ohM, 


FACULTY OF THE MINING SCHOOL. 


Marshhan Edward Wadsworth, A. M , Ph. D., Director, 
Professor of Mineralogy, Petrography and Geology. 

Gborgr Augustus Kornig, M. E., A. M., Ph. D., 
Professor of Chemistry. 


Edgar Kidwkdd, A. M., M. E., 

Professor of Mechanical and Electrical Engineering. 

Fred Fradey Shartukss, S. B., 

Professor of Metallurgy. 

Fred Warner Denton, C. E., 

Professor of Civil and Mining Engineering. 

Fred W adter McN air, S. B, , 

Professor of Mathematics and Physics, Secretary of the Faculty. 



REGISTER OF STUDENTS 


FOR THB SCHOOL YEAR 1892- 189:5. 




Gftuiviate StudmU, 18^~i8§$. 


GRADUATK STUDENTS. 


Name. 

DRAitB, Frank, IS. H., 

(Michigan Mining S<*h(K)i), 
Chemistry, Mechanical and 
ElectrUial Eogi neeri ng, 
Mineralogy, Petrogmphy 
and Geoh^gy. 


ReKldoiHM». ftlKDll. 


Poiilaml, Oreynn. 

Keweenaw <aub. 


Harris, Heureht Eitoknk, S. B. 
(University of Wisconsin,) 
Shop Practice. 


Wanpioi^ IPiv, 

Mr. Kndl'H. 


Kamfk, Wkslky Edward, A. B., 

S. B. (Hanover ColUii.'). Matlmm, hul 

Chemistry. iiutierfi.'id (f<,»uhc. 

Nicol, William, M. A., 

(Queen’s t j ni versl ly ), 

Assaying and Ore Dressing. 


Bilujcan, Abthuh Parks, B. L., 

(University of Wisconsin), 

Mathematics, Chemistry, 

Electrical Engineering and Hudami, m*«. 

Geology. Mrs. Iturr<iWH*ii, 



it jkichifffm Mirnng Sekaci. 


CLASS OF 1898. 


Nuhie. 

Aijbott, Ai AttTHTJu, S. Ji. (Mich- 
igan Agricultural College), 

Chukch, George Batchelor, 

Crah»^)N, Robert Edward, 

FI^HRK, .lAMKft, 

Gtllikb, Donald, 

II ARRINGTON, B'UKDEUICK LuCE, 

HoNNOLD, William Lincoln, 

Kirk, Makcus Eugene, 

McDonai.d, Erwin Huntington, 

McDonald, William Neal, 

Ropes, LevereT'c Smith, 

Tower, Louis Lovell, 

Tkrk<*ove, Samuel Reed, 

Waters, Albert Latch a, S. B. 

(Michigan Agricultural College), 


KcHidencc. Boom. 


Holt. 

Flint. 


Mrs. C. Dtdlor^s. 


Mrs. Alford’s. 

8t, John\s, 


Mr. Oranson’H. 

Hancock. 

Mr. Fisher’s, Hancock. 

Lake Linden. 


Mrs. Alford’s. 

Pctrt Huwn. 

Mrs. E. M. Hoar's. 

Camp Point, lU. 

- Keweenaw I’lub, 

Cincinnati^ Ohio. 

Mrs. Blce’.s. 

Lyon Mountain^ K. Y. 

Butterfield House. 

Jloufjfdmi. 

Mr. McDoitaLd's. 

liffipeming. 

Mrs. Douglas’s. 

Ionia. « 

Mrs. Rice’s. 

Lake lAnden. 

Mrs. Rriiuaoombe’s. 

Spring Jxtke. 


Keweenaw Club. 



CLASS OF 1894. 




Natne 

Frkdkrick Joseph, 

Bhrrajll, Frederick Peck, 

Cabieron, Donald, 

C^ORRXOAN, John Alexander, 

Dhbebe, Elmer Whipple, 

Eby, John Henry, B. A., 
(Franklin and Marshall College), 

Jones, Maurice Lindlky, 

Kirchbn, John George, 

Knight, John Alexander, 

Mason, Clarence George, 

Mason, Russell Teel, 

Mc*Caulky, James, 

McCormick, Edward I^atuick, 

McFarlane, George Campbell, 

McGrath, Michael, 

Moore, Carlton Franklin, 

Newton, Lee Lxtke, 

Henry James, 


Uosidence. 
L(ike Linden. 

BiiUhe Greek. 

St. Louis. 

Clemlandy Ohio. 


Room. 

MIhh Kelly’s. 
Mr. CametH>n*«i. 
Mr. Davey’*!. 


Grand Eapids. 


Dalhnoyor Block. 


Mr. Hummers. 


Lancaster, Pa. 

. Mr. Hummers. 

Mrn. K. M. Hoar’s. 
Dallmeyer IlhKik. 
Miss .lonos’a, Hancock. 

Mr. Mason's. 
Mra. O. Dldler**. 


Jienton Harbor. 
Lake lAnden. 
Ionia. 

Hancock. 
Boulder^ Colo. 


Hancock. 

Mr. McCnuley’a, Haticocrk. 

Calumet. 

Mra. Burrowa’s. 

Bay OUy. 

Mra. B^ard’a. 

Hamock, 

Mr. McGrath ’a, Hancock. 
MarfjmUe. 

Mr, Sparling**. 

Lake XAnJkn. 

Miw E«lty*a. 

IjAke lAndm. 

OaUmeyer Block. 



u 


Mhi/tftg SctuxA* 


Namo. 

FBiFFifili, Philip, 

B1PT.EY, FhB1>KRI<'K WiW>IAM, 


Kentdence. Boom. 

Jjoke, jAadm> 

Jlrft. O. Uldlet’ft. 
Shtglniid* 
MrH. E. M. HoftT'B. 


KlBm«OBK, LrOtJlH Ei>wabd, 
llOUIlKB, JkUUY, 

Hbklby, PijrtokTvnpalu 


MarqtieUc^ 


MrH, Kice’K. 


llanMiock. 

Mr. Roiirke'H. Haii<‘ 04 'k. 


(knemc TijmxMp, 

Mr. Sparling h. 


RTRiNcniAM, Joseph, JBm 

Wn-UAMH, Hkiit Hknuy, 

WUAlTll, Wll.UAM, 


jSfigin(W* 


Mr. StrlngliainN. 


Chomidm. 

Mr. OrwBby'R. Httiic<>rk. 


Netirastk, Colo. 

Mrh. PalluH‘ycr. 



(}lam of 189i. 
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CLASS OF 1895. 


Nani«* 

BABtow, Rovcb Elwin, 

BAH^WW, GbOKUE Mm'HKLL, 

Batbjs, Arm and Walter, 
Beard, ^uaakvl Henry, Jr., 
Been, John Thkoik)rk, 
Calhoxtn, Charles Andrew, 

Cameron, Williabi, 
Chandler, Marion Inf//, 
Clark, Gkouoe Clouoii, 
Coleman, Milton Watson, 
CouoAN, Will John, 

Croze, Lawrence Ludobr, 
Davis, Carl Raymond, 
Dockery, Love, 

DdBois, Wilrur Fisk, 
EmlAw, Harlow Stioand, 
SiSSKLSTYN, John Kelson, 
Ors^b, Feed Tuerrll, 


Rfisldoact'. 

iMroU. 

htmimid. 

JKvg. 

Skanee, 


Kooul 

Mth, Trim’s. 
Mrs, Reard’s. 
Mrs. Dullmoyrr’s. 
Mr. LIvcrmor4?’8, 
Mr. Lntiff's. 


Ad)frt 

Albert Ok, iV.B. 


SL Low. 


Mrs. MitciioU’s. 

Mr. 

Hanmek. 

Mr. ( ’bundle, r’s, lluiiC(H;k. 

Spnvgfldd, Mo. 

Mrs. Rrliuucninluj'K. 

CalmirL 

llarltnun Block. 


Ontonaijon. 

Mr. OhrtjHdrH. 

JlougbJon. 

Mr. <?rf >*«'». 

Helemi, MonU 

Mr. LaiiKO’H. 

Ijom, Mm. 

Mru. Ituslfliitgh’H. 

Mobile, Alo, 

Mr. CattK^roiru. 

Grand Bimn, 

Mr. lAird’s. 

Landng. * 

Mr. J. EdwardV 

BerUn, Ontario. 


Mr. Ttwmiw’iL 



m jmifiorn SiM 

ItlMW. 


Bouhwt, HBirftT BorriiA^, 

Oteiftr » 

Mrs. Tr^*Si 

Hocowt, Jahbs &mam, 

Or0al FoUb* 

Mrs. Brimac<>«fibe'8. 

Ek8t, BAMLmr, 

Calumet, 

Harimaii Block. 

Uahtiv, KicnotAH John, 

Besffetner, 

Mr. Spar|lug*8. 

McBowaid, Powai-d, 

Calumet. 

Mrs. Brimaoouibe^s. 

Mol NTYRE, CH a KLEB, 

Lake Linden. 

Miss Jones’s* Haucock. 

MOKROB, WJLtlAM Deabuobn, 

Bath. 

Mrs. Cameron’s. 

HirRBAT, Robert, Jk., 

Lake IJndcn. 

Miss Kelly’s 

Orb, John Pobebt, 

VAn^. 

Mr. J. McCurdy’s. 

Papli,, Stephen, Jb., 

Calumet. 

Mr J. McC’iirdy’s. 

Kahhbeiuu, William John, 

HoufjhUm. 

Mrs. Hashlctgh’s. 

Robe, Robkhi' Hklimin. 

Fond dn Lae, Wis. 

Keweenaw Club. 

Rowe, Davih J'kkscott, 

Chlcuyoj 111. 

Mm. Oallmeyer’s, 

Schumann, Adolph Enrique, 

Sauiiagff de Outm^ Culm. 

Mrs. Mitchell’s. 

Slock, (ieobgb, 

Houghton. 

Mr Block’s. 

Sweet, Roy William, 

Imn Mountain. 

Miner’s Hotel. 

Dpham, William Ebastob, 

iHduth^ Minn. 

Mrs. Burrows’s. 

Weakne, Wiluah, J b.. 

lied JaekeU 

Mr. McCurdy’s. 

Webb, P'kedkkiok Mkbkleb, 

Uiwr Edge, N. J. 

Mr. Lange’s. 

Wood, Robert John, 

CleMmd, Ohio. 

Dalimeyer Block. 

Wkjobt, Louib Aldro, 

Villa de Mvtiiquiz, 

Coahmla, Mexico, 

Keweenaw (Jlub. 

Wyckoef, Fred Caultok, 
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Jaeobmlle. 

Mr. Ohaodler'a. 
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SPECIAL STUDENTS. 


Maine. 

Bbbleb, IIismuy Ciiristiak, 
Field Geology. 

Bekbon, John Sydney, 

Cheoiistry and Mineralogy. 

Buhton, Waurbn Kdwakd, 
Chemistry. 

CitoOKARD, Frank IIkarne, 

Surveying. 

Ckozk, CiiAiiLKh Edw ard, 

Shop Pra(*t Ice. 

Cruse, James Alfred, 

MathematICvS and Drawing. 

Goox>rld, Horatio Stewart, 

Shop Practice. 

(Jk>ODiNQ, Louis Erknk^ckk, 

Surveying. 

James, Houoiiton Edward, 
Chemistry. 

Maoxnn, John Biolin, 
Surveying. 

Ofpbn, WiuiiiAM Adolph, 

Chemistry. 

Boss, Gjsokob Edward, 
Chemistry. 


HeBtd«iic«. RtMiin. 

Denver^ Colo, 

lliiUorSeld House. 


Wanlmr^ Jilnho, 

Mr. LIvnrfnor<»'«, 
Onieim Ijukc^ Wia, 

DotiglaHH ILmsn. 

Wimlinih W, Vn, 

K«*wepiiaw Club. 

IhmjhUm, 

Mr. <’r<»»p'»». 

Ue^ Jockrt, 

Mrs BrtianeomlHCH, 

Hough Urn, 

Mt.(bK)dnHV 

<\ilifonna, 

Mrw. HrUiiafOiiibe'M. 

Duluth, Minrumta, 

Mrn. Hoaly^H. 

GermavUwn, PhitaMphia, 
Penumjlvania, 

Mr. J. Edwards. 

Mihoaukee, Wit*, 

Mr. tJvoriuors’s. 


Hancock, 

Mr, RossV 



Boom. 




Ukhigm Mmmg 


Sehooi^ 




Petrography* 


Surveying* 


Watbom, Joh»» 

(koiony. 


HoughtOB. ge<uu*n’». 


ff«a«cw, 

jtf.tiot.e, 2»r. r. ^ 
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0r<iSmt$ JShdlmt$. 


GRADUATE STUDENTS. 


Nttine. B^sldeiico. Ronin. 

Walteb John, S. B. 

(University oT Miehigran), 

Chemistry, Mineralogy and Pe* 
trography. Houghton. 

Kt;wiH*naw Ulub. 

Hahkib, FIkrbert Jkan, S. Jt. 

(University of Wiseoiisin), 

Chemistry, Ore Dressing, Me- 
chanical and Electrical Engi- 
neering and Mineralogy. IVaupuUf BVn. 

Mr. Kroll'H. 

Williams, Herbert Baldwin, 

S^. B. (University of Illinois), 

Chemistry, Metallurgy, Miner- 
alogy, Petrography and Graph- 
ical Statics. Streator, 111. 

Mrs. Dallmoyor’«. 

Carpenter, Alvin Bacx)N, Ph. B. 

(Beloit College), Surveying. Jkloit, Wis. 

Mr. John Kdwardfi's, 





CLASS OF 1894. 


Natno. 

Rosidetice. lloom. 

Bukkall» Furperick Prok, 

Battle Cretk. 

Club of ’ta. 

Cambbok, Donald, 

St Louis, 

Mrs. P. Didler’s. 

Chanson, liOBBKT Edward, 

St. Johns. 

Club of m. 

Duukbk, Elmer WiiiPFiiE, 

Eby, John Hknky, A. H. (Frank- 

Grand liapkU. 

Mrs. Alford’s. 

lin and Marshall College), 

LamutsUr, Pn. 

Mrs. Alford’s. 

Jones, Maurice Lindlev, 

BenUm Harbor. 

Mr. KroH’s. 

Kikchen, John George, 

Laki^ Lindioi . 

Mr, KroU’s. 

Knight, John Alexander, 

lOilitl. 

Miss .loncH’s, Hancock. 

MclHiNALD, William Neal, 

HiniiihUm. 

Mr. McDonald’s. 

M<;FAttLANE, George Oamurell, 

Ban Clin. 

Mrs. Board’s. 

Mason, Clarence George, 

Ha mock. 

Mr. W. H. Mason’s. Hancock. 

M ason, IUtskkll Tkkl, 

Boulder, Colo. 

Mrs. C. Dtdior’s. 

Moore, Caklixin Franklin, 

MarifueXte. 

Mr. Sparling's. 

IliDLKV, Frederick William, 

Nexvcmtleam-Tyne, Eng. 

Mrs. K. M. Hoar’s. 

UouRKK, Jerry, 

JJancAHjk. 

Mr. Rourke’s, Hancock. 

8kelky, Hurton Tyndall, 

Ocncsscc Ttnvmhfp. 

Mr. Sparling’s. 

Stuinqham, Joserii, Jk., 

Saginnw. 

Club of ’W. 

Tower, Lours Lovell, 

Ionia. 

Mr«. Rice’s. 

Watson, John B^ne, 

0%}€cke€, 


Mrs, Hritnacombe’s. 

WRAitit, William, 

Newmstle , Colo, 


Dallmoyor's. 



Olam of jm. 


CLASS OF 18}tr>. 


Niimo. 

Barlow, Royce Elm in, 

Harstow, (Ieorgk Mitchell, 

Bates, Armand Waltkk, 

Been, John Thkooouk, 

Cameron, William, 

Coleman, Milton Watson. 

Davih, Caul Raymond, 

Dockery, Love. 

DuBois, WiLitUR Fisk. 

Emlam\ Harlan Stigano, 

Harjdknburg, Louis Martin, 

A. B. (Hillsdale (ViileRc). 

Holbert, Henry Hoffman, 

Kent, Bamlet, 

Marinin, Nicholas John, 

Munrob, William Dkakboun, 

Murray, Kobbrt, Jr., 

Our, John Forest, 

Bose, Robert Sblpkn, 

8 


Ht'sidencp. 

llnathuji*. 


Mr. Jtiiiu'K Thonias'H. 


Mrs. B«!iHrrl's. 


Mr. Schi»lt*cr*M. 


Si, LouIx. 


Mr. Cat«ior*»ii*,s. 


Mr. i\ MUlsV 


hallim-yor Hlnrk. 
llaUmti ^ Manltuut . 

Mr. C. Fryor’x. 

Love, Mixs, 

.Mr, Citnuiroti’H, 
Mobile, AUihumn, 

Mr. < Brand's. 

(Lnmd Ihiveo. 

Mr, C. Brand's. 


Mrs. Burrows's. 


fIoU { lltUoi , 


DallriM'.ytir Blisrk. 


Mrs. OaB mayor's. 


Mr. (;arncron*«. 

Luke Litt^Jen. 

Miss Kelly's. 

L' A fine , ^ 

Mrs. Burrows’s. 

Ffmd du Ldfit Wis, 

Keweenaw 01 «b. 
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Scm^MANKi ENIIK^VB AdOU’HO, 
Hlock, Gborok, 

UrnAM, William Erabtits, 
Wbahnb, William, Jr.. 

Wbbb, Fhkdkkick Mbrklke, 
Wriomt, Louib Aldbo, 


Haiaiatjo <ie Vuba^ Vutni, 

Mr. Jarn^H Thomah'ti. 

HowjhU/ti, 

Mr. Slock’a, 


DiiluUit Minn, 

Mr, Jatfics TUoiuah*». 
Ued Jiwkct. 


Mrh. Burrown’s. 


Blvcr E(1(J€^ iV. /. 

Mr. LanKu'^«• 

Villd ilc Musqulz, 

C(MthnlUi, A\fexleo. 

Krwofnaw Cluf). 


Wyi’Kofk, Fred ('aulton, 


JavohHvlUe, 


Mr. H('hiilt35<T’«. 



F^hfMn Clas6, 




FRESHMAN CLASS. 


ALDKU7U, William Irving, 

Bkahd, William Henry, 

Cuo/^E, Lawrence LuDOBti, 

Figueroa. Camilo, A, B. 

(St. Mary’ft (\)lioKe), 

lIoAU. Freukric Walpole, 

Houle, Alheict .Tosicrn, 

Mc1X)NALi>, IH)Nali>, 

Patiugk, John Cutiujkiit, 

IIA8HLEIGH, William John, 

RU88ELL, Edward Francis, 

»SMmi, Willard Josbpu, 

Sweet, Roy William, 

Thethewey, James Hknrt, 

Walker, Elton Willard, 


Colilwater. 

RutiiM tlold Hou#c. 
SUtffimh EnifUuiiL 

Mr. HurrIiiKton’K. 

HoiHfhUm. 

Mr. J. Oniw’N. 
SaltiW*^ (J^odfhUUd, 

Me>vlvo, 

Mr. 

Jthmnhimi. 

Mr. R. M. Hour's. 

Kiyn u}ir€. 

Mr. PumuH'rvHlc’M. 

(hthimvt. 

Mrs. Brliu!i(*ouil>o‘H. 

DvAroit. 

Mrs. HritntiroinlMi’s. 

IhdUjhUm. 

Mrs. Ita.shlolgh’H, 

ytnilierti, N, F, 

Mr. c, Ilnnui'H. 

AWnwz. 

Mrs. LI vornHirF><t, 
Iron Mountain, 

Mr. Pf outer’s. 
South Lake Linden, 

Huttorflold Houho. 

iJetrr/U, 


Mrs. llrifiiiicuiribo’i*, 
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SPECIAL STUDENTS. 


Nntuo. Residence. RfM)m: 

Boyd, Frederick Jamkh, 

PhysiCB and Surveying. Doilor Bay, Mich. 

Mr. Berg’s. 

Calhoun, Charles Andrew, 

Math(‘iuatUis, Drawing, Cht^ni- 
istry, Metallurgy and Petrog- 
raphy. Albert Mhiot. 

Albert Co., A’. B. 

Dalliueyer Blinrk. 

( ^oooiN, F rederick GkIvSWold,,Iu., 

Cheniislry, Metallurgy, Ore 

Dressing and Mineralogy. Ihurcr, Cot 

Mr. Lake Linden. 

(’RocKAUD, Frank Ukahnk, 

Physics, Metallurgy, Mineral- 
ogy, Meeijanical and Electrical 
Engineering. Wheeling. W. 

Keweenaw Club. 

Croze, Charles Edward, 

Shop I*ractice. Htnighuyn. 

Mr. Crote’s. 

Ehselstyn, John Nelson, 

Drawing, Chemistry and Miner- 
alogy. Laming. 

Mr. .1. Edwards's. 

Fksino, Ernest, 

Shop Practiw. LLragieUyn. 

Mr. Feslog’ft. 

Fu>eteh, Albert Henry Christoitiku, 

Mathematics, Physics, Drawing 

and Chemistry, Menominee. 

Mr. Felt«r’». 

H<K>raH, James Knioht, 

Mathematics, Drawing and 

Chemistry, Crystal FeUh. 

fft.T. C. Brand’s. 



JSFFRBS^ FbRD AI.FRRP, 

Minemlogy. 

James, Houghton Edwauu. 

Chemistry. 

Kkox, John, 

Chemistry. 

Leb, Robert Erwik, 

Matherautics« Orawinir, 

Chemistry ami Surveying. 

JUr. M. 

Mc<>>ttMicK, Edward Patrick, 

Drawing, (iraphical Statics, 

Chemistry, Metallurgy, Ore 
Dressing and Electrical En- 
gineering. Vuluimt. 

Mth. Hui'i'ow’fw. 

Nkm^ton, Lee Luke, 

Mineralogy, Graphical Statics, 

Assaying, Ore Dre.ssing and 
Mechanical and Electrical En- 
gineering. Lftkr Llnilm, 

Mr>*. KiUiy'M. 

Parks, Henry James, 

Chemistry, Metallurgy and 

MineraU^y Lc/cc lAmUm. 

Mr. Kroil'H. 

Tbuettnkk, Dtv^iNG Willard, 

Mathematics, Physics, Drawing, 

and Chemistry, Hv^rnffier, 

Mrn. Daliin^^yor^H, 

VanOrdkk, Frank Lyon, 

Shop Practice. Hoiigftt&n. 

Mr. W. Van OrdenV. 

Webb, Francis John, 

Physics. Vfilmnet. 


AtJnni-ie Mine, 

Mr. Pater Thottias'«. 

lyahUh, Minn. 

Mrs. Jaiaen 

IJnmllUnu Otdrfirio. 

Mr. Shaf«r’»*, 


iHUtnd. III. 


Mr. CUtirltiH KetaUfc% 




SUMMARY, 1892-1803. 


Graduate Students. 

ClaiMiof 1808 

CiasHof 1894 

Class of 1895 

SiKJClal Students. . . 


HV OOI^NTIUKS AM) STATES. 


14 

2 <> 

40 

10 

1 01 


Alabama 1 

California ; , l 

Canada 

Colorado 

Cuba I 

Eniflund 2 

Idaho 1 

lllllKUS 2 

Indiana 1 

Mexico 1 

TWiohiiyin ^ Cp|H*r iVnlnsuIa 44 | 

Minnesota 2 

Mississippi 1 

Missouri 1 

Montana \ 

INew Brun.swick I 

New Jersey I 

New York 2 

Ohio 8 

Oregon. 1 

Pennsylvania 2 

West Virginia 1 

Wisconsin <» 


101 



SUMMARY, 1893 18}*4. 


Oraduate Students , 4 

Class of J8i)4 ijo 

Class of 18t>5 25 

Cltiss of 181)0 14 

Special Students IP 

H2 

BY COUNTIIIIOS AND STATKS. 

Alabama 1 

CaruuJa I 

Colorado 3 

Cuba J 

Erij^lanil U 

Illinois 2 

Mexico 2 

S Upper Pen insula 51H ) 

Minnesota 2 

Mississippi 1 

Montana 1 

New Hrunswick 1 

New Jersey 1 

New York 1 

Pennsylvania .... I 

West Virginia 1 

Wisamsin 8 



idchlgiMi Mining School. 


^VERA(iE a(;e of students. 


1892 — 1893 . 


Speriul Students 24i y<‘ars. 

Cla.ss of 1^95 — 'i'i yi^ars. 

Class of 1894 22 years. 

Class of 1893 years. 

({ruduate Students 27 yeai's. 

Averaj^e A^ye of all Students 23 years. 


1893 — 1894 . 


Special Studerit^s 23 years. 

Freshman Class 21 years. 

Class of 1895 21 years. 

Class of 1894 22 years. 

Graduate Students 27 years. 

Average Age of all Student-s 22 years. 



liequirement^ Jbr 


REQUIREMENTS FOR ADMISSION. 


StuclontK entering the Miehi^an. xMinino* School are 
into thrc‘(^ eUis?^es as follows: 


1 . 


(^•adnate Stnchaits. 


j Enter by pre^sentation (»f their 
( Diplonuis. 


2. Repilar Stialents. 


/ 1. Enter through exaniinatioi» 
^ at th(^ Mining School, 
i 2. Enter hy ]>r<*s(‘ntalion of 
* s|>et‘ial e<‘rtilicate of admission. 


Jh Special Studeots. 


Enter upon pn’senlat ion of 
«'videnee tliat they an» pre- 
pare<l to do tin* woi’k they de- 
sire to lak(\ 


The sp<H*ial details for <‘ntrane<‘ are Lovcai below under 
tht^st‘ thna* div isions. 


QUA D IT A T E S T U 1) E N TS. 

Oraduatos of any hi^h ^ade vSeientifie or Teclinieal 
School^ College, or University wdll be admitted on the pre- 
sentation of their diplomas, to iiike sja^chd griMluat4*. in- 
struction; but they must satisfy the Faculty that thinr pre- 
vious course hjis been of a grades eiititling^hem to the priv- 
ileges they seek. 

Those graduates who desire to enUir ufKin the regular 



of itic 

ii 0iuinintl! tb^ <d Sdoooei^or 

itkAm £iigiii0or, $t HHh tnatitiitioQ, will ^te tiioir 
reoeifi^ lor adiniiw^ictti to tlie first yoar* Suohi stadias as 
taeso graduates have taken hi otbcr institutions will then 
be allowed them, in lieu of the siime studies in the under- 
graduate course here; provided that each gi’aduate presents 
a certificate from the institution from which he has grad- 
uated, that h(* has hikcn then*' studies, giving the rank he 
obtained in emjh study; )>ut credit will be allowed for those 
parts only that the Faculty are siitisfied are tb<' real e(|uiv- 
alents of tin* work in the Mining S<‘h()()l. 

The Mining Si*h(K)l coursers having been arrangtMl exju-ess- 
ly to prepari^ students to do their snl^secpu^nt profi'ssional 
work, it is lK*li(‘V<»d that the institution offers unusual facil- 
ities for advaneed aial graduate stud<‘nts to obtain su<*h j)ro- 
fesvsional training as the> vsisli:an<l the School will tak(‘ 
extra pains to <*n<'ounige and ashi^t su<*li studcaits. 


\i K(i r 1. \ n ST r d io n rs 

htf KjLttiHnmfiOii. 

All students (not who d<*sire to <‘nt<T ihv r<*g- 

ular und(*rgra(hiate <’ourse.N of th<» Mining Sc1k)oI by ex- 
amination, will be ( xainined in the following su)>jeets; 

Aritkmktk’ and Mi:tuk’ Svstkm: eitlu*r WtaitworlliV 
High School, KayV Higlnn*, ()lnt‘v V lVa4*ticnI, UohinsonV 
rrneticnl, or an <'<|uivalent. 

Aujkhhv, Tuuorou Qi aduatu* Eqi ations: either Went- 
wortliV Sidiool, Olncy's l\>inplett% Robinson's EhmienUiry, 
l^KUuis's Elements, Van Velsstn* and SliehteFs Seh(K)l, or 
an e<puvalent, • 

(tROMKTUV -Plank, Solid and SpHKRirAL: either 
Davies's Legeinire revisiHl hy Van Aniringt*, WtmlwoiiJiV 



Jlhfttirmmk JiitmMtdon. 

Mviasd % 0y«tly, 

(ft m «q«ii'viil0Qt 

t IpKKK'^xxKnE^ IlScSQeiito of Sttglo and Double Bntiyi 
and Strattcni'a, Mayhew’s, or an eqnlvatetitt 
PHratcs: oither Gage’s or Avery's Elonionta, 
or m eqaivaloQt. 

JBlBmbnts op Aotronomy: either Newcomb's Popular or 
Sdtool, Young's High Hehool, or nii e(piivalent. 

Conditions in Book-kec'ping and Astronomy are allowed 
in those I’equiroraents when lU'cessary. 

Entmim by Prf^ntaium of (JoNifiniU 

OindidiitoH who (h^niro to ontor by (Hnlifioato an* divided 
into two divisions thoM* <»ij;hb»en vears of a^(‘ and up- 
wanlh; and Ihoho under years of tifxo. 

Inf, A candidate <‘iohteen ^ears of a^c‘ or o\erma> })re- 
sent a m*tifieat<‘ from the superintendent or ])rineipal of 
juiy hiijii school, acadenn or seniinar\ in lifood standinjix, 
certifying that th<* candidate has studii»<l not le^s tlian one 
year in that institution; has be(»n examined under the di- 
n‘ction of the stij)erinlend(*nt or priruapal who has sigianl 
th<‘ c(‘rtiticate; and that the candidab* has pass(‘<i in Arith- 
metic; Metric Sy^tcifi; AUjehra^ through quad rut Ic (qua- 
tlom; l%arn\ Solid and Sp/urlcal tfeooHtnj; Hooh keeq>- 
huj; Khinenfary Phynan; an<l KlnmoitH of A^fron<nnyt 
with a rank of not less than <‘igJi(;ydhe on a seale ot one 
hundred, in eaeh and ev<‘r> stud\ requirc’d lor admission. 

(\)nditions in Book-keeping and Astronomy are allowe<) 
wh<‘n necessary. 

huL Candidates for a<lmission hy ('(‘rtilicati*, who are 
under <dght(H*n years of age, must pr<‘s<'ii( a (*<»rtificat4' from 
the su|HTlnti*ndent or princitail of sonu* n'puUihU* high 
school, academy or seminary, that they have completcal 
oiw* of the regxdnr c^ntmeH of study in that s<*hiK)l ami h^j/ve 
gradv^af'ed^ obtaining a rank of not less than eighty-five in 
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a of ono hundred in each and every subject required 
for admission to the Mining School, and that the candidate’s 
rank in all other studies in the sohoors prescrilxHi course is 
not less than seventy-five for each iuid every one. 

Conditions in Book-keeping and Astronomy are allowcnl 
when ntKXissary. 

All pupils mhnitte<l on wrtiticate will be placcKi on pro- 
bation, and afterwards dropped from the course, if on trial, 
they shall In* found to be not properly qualified; and no 
(*ertificat<' will In? accepted afterwards from the tcac^hers 
and schools im[)roperly recommending such pupils. 

Th(‘ c('rtificat<*s to be presented sliall he in the form given 
h<u*(^, and blanks can be obtained on a{)plication to the 
l)ir(‘ctoi‘, by letter or otluu‘wise. 

Students d<‘siring to enb*r on certificate, instead of by 
examination, muMt that their lertificates conform to the 
oiH‘ re(juinHl here, as only certificates which do so conform 
will Ih* rca-eived in place of an examination. 

If the rank is givt'u in some other form than the decimal 
scale, then it will he nec^essary for tin* offiinu* .signing tin* 
certificate to stat<* wliat his marks an* e<ini valent to in the 
decimal scale, if he wishes the certiti(*nte to 1 h^ receiviMi at 
the Mining School. 



for Admimion, 




CEETIITICATE FOR ADMISSION TO THE MICHIGAN 
MINING SCIHXIL, 

Of Mr - ; 

Age of candidate 

Name of school 

Name of principal or superintendent 

Course taken 

I certify that Mr. . graduated in 

the school uiKhu’ niy charge; 

that he was examined in the following studies under my 
direction an<l that he obtiiined the marks opposite 
each subject. I furth(‘r certify that the (‘xaminations, to 
the best of my knowledge and bedief, havi' Ix^en con- 
ducted fairly and honorably. 1 also cc*rtify that Mr. 

is of good moral character, 

that his attention to his duties has been * . . . 

and that his comlucthas be(»n 

1 also send will) this a catalogue or schedule which will 

show the course* of study taken by Mr. 

in this institution. 

(Signed) , 

Subjects. Rank. 

Aritluuetlc 

Metric System 

* Algebra, threugb Quadratics. .. , 

"H Geometry, Plane : | 

^sGe<»inctry, Solid-- | - 

■5 Geometry, Spherical j - 

E Astronomy 

Book-keeping , 

! Physics... 



Otb0^ fetttdies tokea to b© jEfivea horo, mik tJbo rmk 
ot>toinodl: 


lJNl>KK(niAl)rATKS OK OTHER INSTITUTIONS. 

rn<l<‘rt:ni<lnnt(‘.^ <»f any lii<rh and T<vh- 

iiical School, (;oll<‘o<»„ <»i‘ rniv4‘ivi(v. will lx* adinittol to 
th<* iv^ulur nniv^o in tho Mininir School, on the pnssi'iilation 
of n c<‘rti/icatc from the pro;w*r offi<‘(*rh of that hhsf/tution, 
stating? that S.M id nn(jcr;L^mdnat<‘s hinolx'rii regularly ad- 
mitted to said .school, tdc,; that they Jia\e pursued th<*ir 
studies there for a speciiied length of tiiin*; that tlu‘y have 
passcii upon (‘lit ranee (a* suhhe<|uently in tin* sidiool in all 
the subjects re<juired f(U’ a<luiissi(m to th<* Minin/r S(‘hooI; 
that their standiii^^ in the institution in (|Ucstioii is ^tockI, 
and that tlu*y have bta*n honorably disinisscal at their own 
ret|U<»st. 

If these umler^nuluales will also present proper eer- 
tifieutes showin<^ the ranks obtained in tlndr respeidive 
institutions in such subjects as they have taken there, all 
stu<lies which shall be fouml to he the real e(|uivulents of the 
studies of the Mininjcr School coursi' will ]>e. aetrpted in lieu 
of tJie correspoinlin^r stiidics here, if the tH»rtificates pro- 
wmtod shall show that they obhiined a satisfactory rank not 
less than 75 jwr cent in those studies; provided that the 





4t{^kiatiioii Icnr of their peet Work^ $$ m 

equiviJeiit tor work in the Mining School, Bhall bo made at 
the time that the studcntB in question join tlie Mining 
Sthool. 

The examination for ikjcepttmcc of work done in otJiov 
inetihitionH is not gi'noraliy formal, bnt is of Muh a nature 
as enables tb<‘ Faculty to ascwtain if the work done is the 
(Kiuivulcnt of the work hen*, an<l that the studerit is sulB- 
eu*ntly advanced to be allowt'd tin* ercnlit he hoeks. 

Conditions in Astronomy and Book-kcvping ar** alhnml 
when necessary. 


* KSTliWVK <H>NI)!'ri()NS 

No stinh'iU will be adniitteil a^ a regulni student with 
<•(Mw^ilion'^ in anv otlnn- Mibjcvt-^ than Astrunoin\ and Uook- 
k(*(*pinsi:. I'he <*<»nditiun in As(ionoin\ must be made up 
at the (‘oninn*nceinent of the \vinf<‘i t<*im after (‘iifrance, 
aixl the (‘ondition in Ihxik k(*<‘pine’ by tin* eommeneemenf 
of th(* winter t(‘rjii of the third year. 

Inea*«e of failun* o!i the part of the ^tudejit, wuliout ^nt- 
[‘^factory e\(*us(‘, totnake up hi^ < midition^ i<*(juii'<‘<l, he 
will be (lrop[K‘d from tin* hcbool ainl not allowed to con- 
tinue his work lu*n* until the eonditions shall hayi* been 
removed. 

It is n(‘C(*hsar\ for tln^'^e wh<» an* j)n*parine to take the 
regular eoui'M* in tin* Mining S<liool togi\<‘ special atten- 
tion to the Matln*mati(> and Pllvsic^ n*quin*<l foi entram*e, 
since a thorough working kin)wledg<‘ of the elenn'ids of 
these subj(*(‘tH is not oiil} iinlisjMMisabh* for entry ^unm tin* 
advanced work in them, but is very i!nj)ortant in its rela- 
tion to most of the other stihjects tak<‘n, ^as Matln'inaties 
and Physi(*s form a large j)art of the nHjuir<*d preparation 
tor successful work in the othi*r Htudi<*s of the cours«% 
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SPECIAL STUDEOTS. 

Persons of suiLible age will be admitted as special stu 
dents to take snch studies as th<\v may be found qualified 
to pursue, but they will be re^piired to take sufficient work 
to occupy all tin* time that is at their disposal for school 
duties* This r<^gulation will be departed from only for 
good and sufficient reasons in the case of [)ersons of age 
and experience. In ease any of these special students in- 
tend hennifter to take the full course and graduate, they 
shf)uld present, so far as practicable, the same certifimtes 
as thost> enb^ring the regular course. 

When these special or partial students are sufficiently 
inJvanced, so that th<\v are (Miabled to do most of the work 
of a (pertain class, and t‘xpc‘ct shortly to iKHroim* regular 
students and (candidates for a degr(H% their names are gen- 
erally given for conv(*nien(‘e in the catalogue* with those of 
the members of tlu^ cIjiks to whi(*h they most properly 1 :m»- 
long; tin* same as is dom* with tin* la^gular students who, 
owing to failure in one or nnn’e suhj(‘ets, will not b<» able to 
graduates with the class with which they ent(*red. 
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THE COURSE OF INSTRUCTION. 


The Miithigan Mininj; School offers two courses of stu<ly 
in Minin^y En^nneerin^i^: 

IsL Oue three yours in h.>n^1h leading to tlu? dii^ree of 
Bach<dor of Science. 

Md, The other four years in leii^tlu li‘Hdinjr to tlie ih*- 
jrn*e of En^uu‘er of Mint's. 

The first courst' covers the ordinary work of a Mininjyj 
Enpneer, while tlu^ st'cond ctnjrst* is intended to ))re|mre 
one for the hi^luT and more sjMunaiizt'd work in Enjj^imHir- 
injr. 

The former ihrir years' ciairsi* will he disconiinuetl in 
1895, t»xce])t so far as it may Ik* netK*ssary to cont/mut^ 
somt' portions of it in lS9f>, to enahit* soiiie siudtaits to 
jin'JA<hiutt' who tadtTed with tht* (*iass of 1895, hut who from 
sicknt'ss or other causes havt^ het'n ohli^red to fall tn'liind, 
No new students will ht* allowt'd t<» tukt* this t*ourse. unless 
tht'y art' fully ])repurtid to t*ntt*r and /jraduatt^ with the 
class t)f 1895. 

The first iliret^ years t)f tlie new thrt*e and four years' 
etnirst's are itlentical, taiahlin/^ tin* student to *j:radu:itt* at 
the end of his thi]*d or ftnirth year, at his option, withotii 
loss of time. 

The Miehipin Mining School is not a t»tdlt*^(;, nor an 
undergraduate stdiooU- it is kt'))t stritdiy as a proftmional 
iH^hool of high graile, in which it is intended to give in- 
struction to gradtiateit and to othcTs wht> dt'sirt*, a profes- 
sional education. * 

The Michigan Mining School, like Theological, Law and 
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sdibols, aasumes that th« atudenfa pre{)^i^rj^ 
aad literary education has been completed prior to his en- 
tering upon his professional studies; and that he has taken 
up the work here for the purpose of preparing himself 
fur bis future life work. Like other professional schools, 
the Michigan Mining School urges all students intending 
to take their professional studies herc^ to obtain pre- 
viously an education of the broadest and most liberal char- 
acter. This is necessary if the student wishes fully to 
profit by his studies here, and <lesires to lake that high 
professional rank that should be the ultimate aim of every 
graduate. * 

Although not required, the student is advised to obtain 
before (‘iitering the school a nrading knowledge of some of 
the important modern languages, as Gorman, French, 
Swedish, and Si)anish, and to have thoroughly studied sub- 
jects that will give him the requlsib* training in habits of 
close, at‘(a4rab' and logicral naisoning, togetluT ivith a good 
command of language, e. g., Psychology, Logic, Rhetoric. 
Liteniture, e\c. jKu itiiKre h;is shown that of two students 
of ec|ual ability, the one that can give tlu^ time to obtain 
the best })reparation, will in the end pass far beyond the one 
that has had the inferior training. 

W hile it is prefernnl tJiat students enU^ring should have 
a lilM^ral edueation. for their owji advantage, the Mining 
htdiool will not re|a<l, lait iiivites and will try to assist in 
every possible way, all those who have not lanen so fortu- 
nate, if they have th<* re<|uisit<‘ knowledge and ability to 
protit by the course, and in conformity with this idea, it 
has confined its reipiirenumts for admission, in the case of 
those of sufficient age, to thos<‘ subjects that are absoluUdy 
esstmtial tun a preparation for the re(|uired course, the same 

is done in Law, TlHH:)lugieal iiiid Mediintl sch<H>Is. So, 
too, tlu‘ course' of instruction is i*«?stricRHi to those* subjwts 
that are considennl essential U> the practical work of a 
Mining Engineer, siinx^ the school does not concern itself 
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lojritimate bmni^t^-^pro/mional 

or toehnical edumt^^^ 

In preparing the course* of instrudioiu the effort has 
been made to contribute somewhat to the solution of one of 
the greatest educational problems of the nge—proja^rly to 
combine scientific or theoretical knowledge with practical 
training. In pursuam^^ of this object it is intended that 
the student shall Ix^ wvW gi’ounded in the })rincipU‘S or in 
the science of all the subjects h<* studies, wliile it is further 
proposed that h(‘ shall also obtain exjHvric^nce aiid ))racticc 
in every sabj(*ct taught, so fur as the means and time at the 
dispostil of tiu' School will ])ermit. That is, the student 
shall have an opportunity to observe* and to v(‘rifv in the 
laboratory, field, mill or mine, whatever h(^ shall have 
learned in tlu^ <*1mss roonj. 

Furtlnu*, it is iriten(U‘d that the* practical W(»rk shall hen^ 
Ixi carried to such an <*xtent that the {nipil can make? uw^ of 
it subs<apiently in his profession. 

To this (aid, the <x>urse of instruction has l)e<ai made as 
[)racti('nl as possible, embodying as it does not only tln^ 
exporienca* of other Mining Schools, but also tJiat of vari- 
ous heading practical mining imm, who hav(‘ bi*en fretdy 
consulted concerning th(^ things that lh<*y wish itnai to 
know in mining work. 

The work in tin* course is extcnd<‘d and diffi<*ull, and re- 
quires a manV ability to accomjdish it. stitisfactorily in the 
given time, as it is sf) strongly professional. In (*ase, how- 
ever, one is not able to do the work in the re<|uired time, 
he can readily Hrrnng(; liis work so as to tak(? one or two 
more ytairs for it. 

In general, tlie instruction will bt^ giv(*n ]»y mi^ans of 
lectures, r(X*it*itions, and laboratory and field prac^tia*, 
including the instH5<^tion of mills, mi««?s and smelting 
wwks. Eatb student will reecivi* individtml instriuition 
in the laboratories, and thos(j (|ualificd will b<» advised and 
directed in original investigations. 
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Kv4)ry frteiliiy will lx*, g^ym to aix'cial and graduato 
studenta who demre to pursue any particular subject or 
subjtHJts taught in the whools, provided they entcT during 
the time when that subject or Hu})j<‘cts arc‘ teught in their 
regular order. 

In Matlumiatics, Physics. Drawing, C^hemistry, Min(*r- 
alogy, Pt*l rography, (leology, etc., tin* instruction is so 
given that any one wh<^ dcsir<»s a knowl<»(lge of any of th('se 
subje(*tH,HS a inatt(‘r of g(*n<*ral education, or as a pn*para- 
ti(m for t(*aching, or f<»r some other profession than Min- 
ing Engineering, ean i)rofitably study here. 

The amount of labor is so great in accomplishing the 
necessary work of tli<‘ r(»gular course in this institution in 
the given tiin<‘, that ev(Ty student n<‘c(is to present hims<‘lf 
pr()iuj)tly at tlie opening of the ^ehool y(‘ar and nainiin 
until its elos(‘. Every regular slud(‘nt is retjuired to s|)(*tuI 
seven liours a day for tivi* da\ s each wi^'k in laboratory or 
field work, or in recitation or leetun‘. He ]>repar(‘s for 
his reeitutions in liim^ taken outside* of llu*s(‘ sevenuhours a 
day. When the work is of su<*li a nature that eoiupara- 
tivi'ly little* outside pre'paratioii is requiivd. tlH*n eight or 
tern htnirs a day may be* re‘e|uire*<i in the* shop, mill, tielel or 
hiboratenw, at the eliseT<‘tion of the* instrue‘tor. 

In eneler to e*nal)le such stu(le‘nls, as e*an do the* we>rk in 
the rtupiired time*, te) graeluate* as soon as possii^le*, and to 
give thorn the re‘eniisite* amount of lai)oratt)ry, shi)p 
anel tielel prae*lie'(*, tin* t*ourse* is e»xte*nde*d e)V<*r forty>tiv<‘ 
wcM'ks a ye*ar. This e*an Im* re‘aelily done* owing to the 
eaK>l snmme*r climate*, and thus give* in thre*e ov four ye‘ars 
as mue*b instrue*tion as other institulienis, having shorten* 
ye*ars, e*an de) in four or five* ye*ars. This save*s for the 
pupils of the Mining Se*he>ol one ye*ar of th(*ir time. As 
stall'd Ixjfore, any man ean extend his course* over a longer 
jH*ri<Ki of tituo, if he* de*sires, and in prae'tieu* many elo, 
sinw the daily work Uixm fully the (*}ipaeity of our l>est 
colK'gt' mul university griiduatcs. 
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Since tlie instruction is largely personal, the maximum 
amount of work that can be done by each student is 
limited only by his time and ability, while in most of his 
studies he can advance as far and as raj)idly as ho is able 
to do consistently with gomi work. 

Various excursions are taken to tlu^ mines, mijls ami 
smelting works in the vicinity, on Saturdays or on other 
days, as (»cc4ision may require. Soim? of these t*xeursions 
iire required an<J some are voluiitarv, and all students who 
join in them are under the dire<‘tion of tin* insiructor in 
charge, and ar(‘ subjtH’t to discipline, the same as wlam in 
the laboratx)ries of the school. 

The laboratori<^s and buihiings are (dosed at 4 r.M. on 
Saturdjiys, and at 0 i\m. on other week days. 

It is advised that n(» stiahmt should endeavor to <mter 
the Mining Scliool unh^ss is interesOuj in th<^ subjiuds 
buight, and InUmds to att^aid strictly to his business, since 
under these conditions alone will hci b(‘ allowed to remain. 
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THE DEPARTMENTS OF INSTRUCTION 


L MaTIIKMAT1<\‘^;]aK 1> IhlYSICS. 

ProfuKSor McNair an<l Mr. Davis. 

A. Maihoitiatics. 

I, Advaiaa^d Al^jrbra. 

‘,J, Tri^ronornetry. Plane and Spherical. 

3, Analytical Geometry. 

4. Galculus, differential and Intejjral. 

R. Physics. 

1, INli^dianics. 

2, Heat. 

Li^ht. 

4, Klectricity. 

;*>» Magnetism. 

6, Lalx^ratory Work. 

Cl M<>chaiiics. 

I). Hydraulics. 

11. CvHKMlSTRY AND MkTAT.I.UHGV. 

Profc^ssur K^eni^, Mr. and Mr. Secdoy 

A, Chemistry. 

1, General Chemistry. 

2, Blowpipe Analysis. 

;i, Qualitative Analysis. 

4, Quantitative Analysis. 

5, Assaying. 

6, Synthetic Chemistry. 

B, Metajluygy, 

1, Theoretical Metallurgy. 

2, Metallurgical Experimentation. 

8, Metallurgical Engineering Designing. 
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III. Mechanical and Electrical Enoinrerino. 

Professor Kiciwell and Mr. Moore. 

A. Drawing. 

1, Descriptive Geometry. 

3, Topographical Drawing. 

8, Isometric and Cabinet- Project ion. 

4, Free-hand Sketching. 

II. Mik^htmictil Engineering. 

l, Properties of Materials. 

Mechanism. 

8, Mechanics of Materials. 

4, Engineering Appliamvs. 

5, Steam Engineering. 

(i, Shop Pract ice. 

7, Testing of Materials of Kiigin(‘(M'ing. 

. H, Mechanical Engineering Di'signing. 

C. Electrical P^nginc^oring. 

i, Electrical instruments and Measurements. 

3, Electrical Engineering. 

3. Lai)(>rat-ory Practice. 

IV. Civil. AND MlKlNO ENtilNF.KHlNli. 

Profc.s.sor . . aiul Mr. A hind t. 

1, Plane Surveying. 

2, Railroad Surveying. 

3, Mine Surveying. 

4, Mining. 

Ti, Mine Accounts. 
a. Mining Engineering. 

7, Enginccrii»g Construction. 

K Mining Knginef?ring Designing. 

0, Ore Dressing. 

10, Practic^il Work (Mines, Mill and Field), 

V. MlNERAlXXiY, PKTHOtiRAPHY AND (iKOI><Mjy. 

Director Wadsworth, Mr. Scfunaii and Mr, Wright. 
A. Mineralogy. 

1, Crystallography. 

2, Physical Mineralogy. 

3, Chemictil Mlaeralqjy. 

4, Determinative Mineralogy. 

5, LalK)ratory Prac.ticx?. 
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B, Petrography. 

1, Microscopic Mineralogy. 

2, Macroscopic L»itholoRy. 
Microscopic Litliology. 

4, Petrology. 

5, L*aboratory PrfU't'uNi. 
t^. Biology. 

1, fk>tany- 

2, Zoob^gy. 

;b l*aleoiitology. 

4, l>iibf>ratory Ibat^tire. 

1). (It.'iology. 

1. Stratigrapbical Ooology- 

2, I M>y s i cal G col ogy , 

Jl, Chemical Ge<>logy. 

4, Kc/onoinic Geology. 

T), Fiehl ileology. 
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OUTLINE OF THE THREE YEARS COURSE 
OF STUDY FOR THE UFA! REE OF 
BACHELOR OF SCIENCE. 


I'MIIST. OIJ KUESUM.VN. YKAI!. 

Full Tt'rm — bmtvhm Wtrks, 

Math i : math s: Alp»br:i. Loutunss ami Uorita- 

tidns. Five hours ;i wooL 

Protossor MuNuin 


Mati!KMath\s: PIjuh^ Tri^fononiHry. li<H*turos ami Houi- 
tutious. 'I\vo hours a wtH'k. 

Profossor M(‘Nair. 

PuvsH’s: Eloiuontary Moi^hauirs ami H(‘a1. liOciun^H, 
RfH'italions aiul lialioralory Work. Fi^hi hours 
a \v(‘ok. 

Ih’otVssor MoNair aral Mr. Oavis, 

DitAWiNij: Drawin^-inHlruiuonts and Malorials, Plano 
( foonu‘lri(*al Prohlonis, Project ion. Develop* 
inent, Iiiterse<iion of Lim^s, Surfaces ami 
Solids, Tinting, l.s*ltcrin^^ Hoiiml Writinjyf. 
I.sM*tures and work in Drawing lloinu. Twelve 
hours a wet^k. 

Mr. Moore. 


tyffEMiKTiiY: (lenerHl Prineiple.s and Non-tnetals. 

iur(»s, Reeitatioiis uml Lahorat^>ry work. Eip:hl 
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hours a week for eight weeks. Five hours a 
wc^k for six weeks. 

Professor Koenig, Mr. - and Mr. Seeley. 

SuRVKYiNo: IjceturoB and Rei^itations. ThrcM^ hours a 
w(H?k for six weeks. 

Professor - 


Wbiier Term—Fottrimi WeHs, 


Matiirmatk^h: 8[)herieal Trigonometry. Lectures and 
liecitations. Two hours a week. 

Professor McNair. 


Mathkmatu^h; Analytic (leometry. 
hours a wwk. 


lliHutations. Five 
Professor McNair. 


PuYSK^s: Ivight, Klectricity and Magnetism. I-sn^tures, 
Recitations and ljal)c»ralory work. Fight hours 
a wtH*k. 

Professor McNair and Mr. Davis. 


Drawino: Topographical Drawing; Making Sirales, Plat« 
ting. Topographical Signs. IjtH lures and work 
in th<^ Drawing Room. Ten hours a wet^k. 

Professor and Mr. Moore. 


SuRVEYiNo: IjtH*tures and Recitations. Three hours a 
week. 


Professor 


Chemistry: General Principles and Elements. Lectures, 
Recitations and LalK>ratory work. Seven hours 
a week. 

l^)fessor Koenig, Mr. Seeley and Mr. 
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Sum\mr T^rtn — Week4i, 

Mathematics: Higher Al^ohra. lAK^tureK and Rc^dtu- 
tions. Five hours u week for six wtH^ks. 

Pr ( >f cHHor MrN ui r. 

Mathematu's: Analytic (iiMmietry. Hecilations. Five 
hours a week for six weeks. 

Professor McNair. 

Physics: Electricity ainl Ma^rnelistn. Lectures^ Rei^ita- 
lions Jiiul Lahoratory work. I'en hours a we«»k 
for six wee^ks. 

Prof<v‘iSor McNair and Mr. Davis. 

Chemisthy: Blowpipe Analysis. lntrodu<‘tion to Qua! i- 
tativi» Analysis. I.s‘ctur(^s, Recitations aiai 
Laboratory work. Twiuity hours a week for 
six we(^ks. 

Profi'ssor Kocnis?, Mr. Seeh\y and Mr 

Suuv eying: Plane, Topojrraphiinil and Railroad Survey- 
ing. Lectures, Recitations, and Practical work 
in the Fiehl and Drawing Room. Fortydive 
hours a week for elc^vcn wee^ks. 

Mr. Abbott and Mr. Davis. 
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SKCONl), OR SOPHOMORE, YEAR. 

Tenn — Fourteen Weeks* 

Matiikmatk’h: Differontinl jwid Intoofnil CjiIcmiIuh. Le<» 
<nr<‘.s and K<»<‘hjitions. Five IhHirHji woek. 

Profo.MHOJ* McNair. 


DiiAWisa: I)ch<‘riptiv<* (icoinctry, Lettering ami Oon- 
Drawing from Hoiiirli Sketches ami Minlels. 
Lectures, ami work in I)n»win<r Kooin. Four 
hourh a week. 

Mr. Moore. 


('iiKMiKTKY : (^tialilalivt* Analvhis. Heeitat ions ami I. 4 ih- 
oratory vv<u'k. F/ij^rlit hours a wcM»k, 

Professor Koeniir^ Mr. Seele\ and .Mr, 


Hotanv: 


Zoouxa : 


Let'tures and Keeitations. l\vo h<»urs a 
for (»i<»:lit w<‘eks. 

1'he Director, 

lAH'tur(‘.s ami IhadtatioU'^. Two hours a w<‘<‘k 
for I'iirht w<H‘ks. 

Mr. S<»auian. 


J^KOCKHTIKS OF Matkuials: Wrought and (’ast Iron, 
Steel, (\)p|>ei\ Tin, Zinc, Antimony, Bismuth, 
AII<»ys, Timhe*!*, Brick, Mt»rtar, ('ements, etc. 
l^’cturcs and KiH.dtations. Two hours a w<H^k. 

Mr. M<K)re. 


MiNiNti AM) Miwk SruvKviNu: l.M»etureH and Ii<H'itations* 

Four hours ii ww'k for six wtM'ks. 

Proft^)r 



Mutf^KKAMKiY: Oryst^llo^aph^V PbyBical mil IXnt^riiiiim^ 
tive Minoralogy. I^Hituros, Roei(ation8 tuid 
LHlx)ratory work. Twelve hourn a wtH^k. 

The Director, Mr, Seamiui and Mr. right. 


Win te r Tvt'm — bhn vln h )l V’< A>‘. 

MATiiKMATiOi: hilegrnl ('aieiilus. L(*c1iinv^ and Re.cita 
tioas. Three hours a week. 

Prohwor McNair. 

Mkchank\^: Analytical Mechanics. litvtures a!»d Iteci' 
tat ions. Four hours a week. 

Professor McNair. 

Dkawino: Machint* Di-awing, 'Pracing, Hlue Printing, 
Making Drawings from MckIcIs. Lecttiires 
and work in Drawing Room. Four hours a 
week. 

Mr. Moore, 

CiiKMisTiiv: Qualitative and Quantitative Analysis. 

Ledures, Kecitations and Laboratory wtu*k. 
Fight hours a wmk. 

ProtWsor Koenig, Mr. and Mr. SHdey. 

Mining; and Mink Suuvkvino: ]j.*cturesan<i Re< itations. 
Four hours a wwk. 

Professor 

Minkraixkiy: Physi<^al and Det4 win i native Minerah>gy. 

lxjctun*s, R4H*it4itioiis and Laboratory work, 
Tw(dvti hours a w<H?k. 

Tht? Director, Mr, Seutitan and Mr. W right. 
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Summer Term — Se^mtteen Weeks. 

Mining and Mine Surveying: Practical work in the 
Mines. Forty "five hours a week for six Wiieks. 
Professor and Assistant. 


Assaying: L<5ctures and Practical work. Forty~five 

hours a win^k for one wwk. 


Shouwohk: Practical work in Pattern and Miu*hine 
Shops. Forty-five hours a win^k for ten WiH3ks. 
Ih'oft^ssor Kidwell, Mr. Shields and Mr. Purtield. 


Tinni). oit .jrisMoK, ykau. 

Fall Tn'm--Fowii^ )i 


MECHANn^s; Analytical Mechanics, 
hours a wwk. 


Recitations. Two 
Professor McNair, 


Chemistry: Quantitative Analysis. lAvtures, Rt^cita- 
tions and LalH)ratory work. Ttai hours a 
wwk. 

Professor Koenig, Mr. an<l Mr. Setdey. 


Mktauatrgy: Fuel, Refractory Materials, Iron, Steel 
and Aluminum. J^sH^ures and IWitutions. Five 
hours a we^ 


Proft^ssor Ko^ig, 
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Mei^’IIAKism: Ijiiws of M<ition^ Liiikwi>rk, (?unis^ Tooth 
of Whwln, Ag^n'^ato Motion, oto, fxH'turin^ 
and RtH*itations. Thiw hours a wtH’^k. 

Mr. Mooro. 

MEOiiANirs OF Matkriai^s: Application of Ihinoiplos of 
8tuti<»s to Kigid Bodies, Elasticity and Hc^sist- 
anco of Materials, Discussion of Beams, Col- 
umns and Shafts, ComhiiUHl Strc»ss(*s, Testing 
of Materials, l-sjctures and Itei itations. 'Pliree 
hours a week. 

Professor Kidwtdl. 


Muninu Kn(UNKkkin<;: I.s*ctures and Uecitations, Four 
hours a wei‘k for .six wi^eks. 

Professor 

Palkontol<mj> : Lectur<‘s, Uecitations niul Laboratory 
Work. Four hours a week for eight weeks. 

Mr. Seaman. 

PKTK(M}HAi*jn : Microscopic Mineralogy, lh*terminative 
Lithology. I.s*ctures, Recitations and Labora- 
tory work. Six hours a week. 

The Director and Mr. Seaman. 


Physk AJ, (iKoL(xn': Lectures and l{i*citati<ins. Two 
flours a w<M*k. 

The Director. 


Wintjcr Ti nn— FonrUen 


Drawing: 


Ixxjtures and work in Drawing Room. Four 
hours a wwk. 

Profi^ssor Kidwell. 
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Deawino; OrH[)hicul Statics; Analysis of Roof Trussi^s 
of various stamlurcl Lectures and 

work in Drawing Roonu Three hours a week. 
IVofesHor and Mr. Moore. 


Mktamaihoy: Chopper, Lead, Silver and (i old. Ix^ctures 
and Uecitations. Three hours a week. 

Proft‘ssor Ktw?ni^. 

Mkchanu’ai. Kn(JINKKKin(J, eoiUinued: Lectures and lie- 
citations. Four Inairs a week. 

Professor Kidwell. 


El.K(TiU(^Ar. KN(;iNKr.uiNo: P>at(enes, .AinnieU'rs, Ortho- 
na‘1ers, Kieelriml Mrastinaiients, Ma<»nets, 
Kle<‘tro~Ma;Lrueti(* Induction atid Theory of tli<* 
l>vnanio, Lectun's and Uecitations. Threes 
hours a week. 

IVofessor Kidwc^ll, 

Minim; Knoim:kiun(; and Mink Ar<*orNTs; Lialures 
and Iteeitations. Four hours a we^^k. 

Professor 


pKTiWHJUAcnY: Mieroseopie Miia'ralo^^y, l)<‘ternunativ<* 
Litindoiry, Petmlo^rv. Lrlures. litaa tat ions 
anil Lahoratorv work. Six luMirs a w«H»k, 

The Lireetor and Mr. S^^ainun. 


Stkatiuhachh’ai. (iKoiAMiY: Ij^H'lures, HeciUdions and 
LalK»ratorv work. Five hours a w\Hik. 

Mr. S<uuaan. 


Physical ( I koi/h;y: lic^ctures juul Recitations. Throe 
hours a wwtk. 


'rho DircHJior. 
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Summer Term — Stventmi WtrX^ff, 

CiiKMiSTuy : Quantit^it i VO Analysis. liooitn- 

tions anil Lnl>oruk>rv work. Korty-Hvo hours 
a wook for six wooks. 

ProfoHsor Kooni^, Mr. ami Mr. Sooh\y. 


AssAYiNii: Praolioal work in tin* Laboratory wit!) In*<!- 
turos anil Rooitations. Forty-tivo hours a 
wook for two wiH^ks. 

Profossor Koonijr, Mr, - - tmd Mr. Soo]<*y. 

Mi'X'Hanu Ai, ICMiiNKKliiM;: ]ba<*tiooin thi* 'resting l^ab- 
oratory. Forty-tivo hours a wot*k for thri‘o 
wiioks. 

Profossor Kiilwol) and Mr. Mooro. 

Fikl!) ( f KOLooY : Prut'tioal work in tho Fiold. Fortydivi*. 
liours a w(*i'k for six wooks. 

'Fho I )i root or and Mr. Si'aiinin. 


(.’iJAhrA rioN. 
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OUTLINE OF THE FOUR YEARS COURSE 
OF STUDY FOR THE DEGREE OF 
ENGINEER OF MINES. 


FIUST, OH FHESHMAt}, YEAR. 

Fall Term—Fourken Wtieh'i. 

Mathkmati(?s: Hi^ht^r Al^ohni. Loctun^rt niul Rocita- 
tions. Fiv<» li<»iirs a wook. 

^ t^'ofosKor McNair. 

Mathkmatk’s: 'I'riirononiotry* L(*ctiircs and Reci- 

tations. 'Fwo hours a week. 

Professor McNair. 

PliVHK's: Kh'iiHUitiirv Meelianirs arid Heat. L(»ctnres, 
Recitations and Lalioratorv Work, Ei^ht liours 
a wee^k. 

Prof<*ssor McNair aial Mr. Davis. 

Dkawjn(j: Drawinir-insinnnents and Mati‘rials, Plane 
( uHunetrical Prohleins, Projection, Develop- 
nH‘nl, Intersection <»f Lines, Surfaces au<l 
Soli<ls, I'intin^, Letterin>r. Round Mritin/^. 
l.<<‘(‘turi‘s aral work in Drawin^»’ Room. Twelve 
hours a w 

Mr. Moore. 

CtiKMlsTKv: (imieral Primu'ples and Elements. Ij<»ctures, 
Recitations and Lulioratory Work, Ei|fht 
hours^a w<?t\k for eig^ht wet^ks. Five hours a 
\V(wk for six wwks. 

Rrofossor Koetiij^, Mr. Stndey and Mr. 



Lectures and Recitations. IC^Feebours a 
week for ax weeks. 

Professor 


Wi n ter 7 krm—Fourtcm 


MathematiOvS: S])hori(*al Triironoinotrv. Lwtiiros and 
RiH*itutiuus. Two hours u wm^k. 

Profivssov McNair. 


M ATHEMATK's: Aiiah'l ic (tooiuotry. 
hours n wc^uk. 


HiM*itati<ius. Kivu 
Proff'ssor M<?Nuir, 


Pffvsio: Li^ht. Khulricify an<l Mii;Lnu^lisin, Locluivs, 
H 4 tcitat Ions iUKi Lahoralctry uork. Ki^hthours 
a week. 

Profess*)!’ McNair aii<l Mr. Davis. 


Dkawinc;: To|)02Ta])liieal Drawing; Making S<‘al**s, Plu<* 
tiii^% I'opo^raphleal Si^rns. Leclur<*s im<l work 
in the Drawin^^ lioojii. l\‘n horns a week. 

l*n)fessor a!!*i Mr. Moore. 


SuRVEYiNii:^ Lectures 
week. 


and Heeilations. ThnH*! hours a 
Proft^ssor - . 


Chemihthy: (fc»,neral Ih’inciples a?ifl Klenn'iits. IahjIuiw, 
KiM'itations ainl Laf>orjitory vvorlt. Seven houra 
a we<?k. 

Professor Kinmig, Mr, — and Mr. Seeley. 
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Sumtmr Term — Sf'veniefn Wceka. 

Mathkmatics: Higher Al^^i^bni. Lecturon and Rocitji- 
iionB. Uve hours a \v(5ek for six w(M3ks. 

Professor McNair. 

Mathkmatk's: Analytic (iconietry. liecitaiions. Five 
hours a week for six wix^ks. 

Professor McNair. 

Pjivsk^s: Klcctricity and Magnetism. Lectures, Kecita- 
tions and Laboratory work. Ten hours a wcM^^k 
for six w(^eks. 

Professor McNair. 

(hiKMiHTKY: Blowpipe .Analysis. Introduction to Quali- 
tative Analysis. I^rtniures, Recibitions and 
Laboratory wtuk. Twenty hours a week for 
six w<'eks. 

Professor Koenii^, Mr. ^ an<l Mr. Seeley. 

SuKVKYiMi: Plane, Topo«rraphicaI and Railroad Survey- 
ing. Ij<H*t tires, Ifecitations, and Pract ical work 
in the Field and Drawing Ri>oni. Forty-live 
lu>urs a wtH>k for eleven weeks. 

Mr. Al)bott and Mr. Davis. 



(hiUiiie of the Com-m of Study. 
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SKCONI), OR SOPHOMORK, YKAR. 

Fall 7'enn — Fourteni Wtcks, 

Mathkmatich: Differential an<i (-iiU‘uliis. Iteci- 

talioiis. Five hours a week. 

Professor Mi‘Nair. 


Dkawin<j: Deseri{)tive (TooiiH'trv, Lettering iuxl Con- 
stTuetion Drawing fj’oin Houu'li Sketelies and 
Models, Leetures. and work in Drawirj^*’ U<»oin. 
Four hours a week. 

Mr. Moore. 


Chkmistky: Qualitative Analysis. Recitations and Lab* 
oratory work. Ei<rht hours a week. 

Prof(?ssor Koenig, Mr and Mr. SiM^Iey. 


Botany: 


Leetures and Keeitations, Two hours a wtH'k 
for la'^ht wiH'ks. 

The Dinador, 


Zuoi/Kiv: Leetun‘s aral Heeif at if >ns, 
for ei^dit w(‘eks. 


Two hours a wwk 
Mr. Seaman. 


PnoeKiiTiKs OF Matkhiai,s: Wrou<rht and Cast Iron, 
Stwk (’oj)]><u% Till, Zinc, Antimony. Bismuth, 
Alloys, d'imbtu*. Brick, Mortar, (Vjmaits, ele. 
I^>etures and RiHtitalions. Two hours a wec»k. 

Mr. Moore. 


MmiNc; AND Minf Suiivkyino: [..eetures tmd Keeitations. 
Four hours a wwk for six we4«ks. 

I’rofessor ^ 



MwhigaH Mining School, 

MiNERATXXfy: Crystallography, Physical and Determina- 
tive Mineralogy. Lectures, Eeoitations and 
La>K)ratory work. Twelve hours a week. 

The Director, Mr. Seaman and Mr. Wright. 


Winter Term— Fourteen Weeka. 

Matiikmatk’s: Integral (-alciilus, L(‘(*l ores and Kecita- 
liotis. Three hours a wtM^k. 

Protessor Mel^air. 


Me<’ 1 iani(’s: Aimlyli<’al M«Hrhani(*s. Lectures and Ke<*i- 
tat ions. Four hours a week. 

P r( >f (‘ss( )r M cN air. 


l>i{A\viN(;: Machine Lrawing, 1'racing, IMiU‘ Printing, 
Making I drawings from Models. L<a'tur(‘s 
and work in Drawing Rt)om. Four hours a 
wc(‘k. 

Mr. Mo()r(‘. 

CiiKMisrrv: (^ualitativt' and Quantitative' Analysis. 

L(‘ctures, Hecilati(»ns and ]ad)oratory wor'k. 
Fight houi s a wt'ck. 

J*rotessoj Mr, and Se(*le>’. 


Mimnu AM) Mini: i:vi\o: LecUuresand R(M*ilations. 

Four hour.- a week. 

ProfesM)!* 


MiNKKArtx'.Y: Physical atid IhMerminativi^ Mineralogy. 

Lca iures, Recitations and iaihoralory work. 
Twt'lve hours a week. 

Tile Diria-tor, Mr, S*ainan and Mr. Wright. 



(hxtlim Cmme of Study. 
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Summer 7’em — Scmnimn 

Mining and Mink StTKVEviNo: Practical work in tlio 
Mines. Forty>tivc l»our»s a week for six woeks^ 
Professin* ^aiui Assistant 

Assay rN(i: Lcettinss an<l Practical work. Fort\-live 

hours a wt^^k for oiu* W(»ck. 

Professor Ko(‘ni<j an<l Mr. St'cley. 

Shopvvork: Praclical work in Pattern an<l Ma(‘hiiK* 
Shops, Fort\ -tivt' hours a wet^k toi‘ Itai we<‘ks. 
Professor Ki(i\vi*lt Mr. Shit'lds ami Mr. Purliehi. 


()l{ .ir.NlOii. VKAlt. 

Fidl 'Vt I m Fniirhfu h W‘A>. 

Mm’iiANirs: Its itatioii^. 'Fwo lumrs a weok. 

ProtVssor McNair. 

CnEMis'i'/n ; Qmiutituii\ Anah'si^. Lccfin cs. Ih^cita- 
tions an«l t.ahoratnj v work. I cn hours a 
W(‘ek. 

Pn »fcssoi’ Kocni*»\ Mi*. aid Mr. Seeley. 

MKTAiJ.t'Roy : Fuel, liefraeiory Materials. Iron, Ste,(*J 
ami Ahiminuni. Leetnro amHiet itat i<»ns. Mve 
Jioui's a w(*ek. 


ProiVssor Koeni«r. 
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Mtchujnn Mining School, 


iViKf'ifANrsM: Laws of Motion, Linkwork, (kins, T(vlh 
of \Vh(H‘ls, Afyg;ro<xutv Motion, otc. L(H.‘tures 
and K(H‘itations. Thren liours a 

Mr. Mooro. 


Mfa’IIAnk's or MA'moAi.s: Application of PrincipU's of 
Statics to Hioifl l>odics, lOlaslicdty and l^^sist 
ancc of Materials, I)is<*ussion of Ik‘ains, (/oI> 
nnins and Sliafl>. CondnntMl St ?’css(*s. 'Festinir 
of MaOa ials. !/.‘ctnri\*^ and I^'citat ions, d'lo'ct^ 
lionrs a uc(»k. 

Professor Kiduell. 

Mimno Lnoinffimm;: Leciurt‘s and Recitations. Four 
ho^»^s a \V(‘ek f<u’ >i.\ we4 ks. 

Pr»*fessor l)enton. 


P vi,KoN’roro( o : li(‘cnire>, Rt*cilalion> and LaUoralory 
V\'oi k. l*'onr honr> a N\ <‘ek tor eiiilit wcekv, 

Mr. S<‘ainan. 


Pjyria >on \i*in : Micro.scopic Minejaloiry . 1 tolei ininal i\ e 
LilholoLix'. Le4-lures. Recital ion> and Lai>ora 
lory work. Six lionrs m week. 

director and Mr. Seaman. 


PiiYsirAi, (ii:ot.«m;x: I^octnre.' 
liom> a xveek. 


and lu‘ciTations. 'Fwo 


'The l)ire<'tor. 


Whiti V Trrtn h^nnifuit Woks, 

I>lt\wiNo: las'fiinvs and W4»rk in l)raw inir R<»oni. Four 
hours a waH‘k. 

]Vofe.ss(»r Kitiwell ami Mr. Moore, 





OnUlne vf the CourHe of StmJi/. 


I)uawin<j: ( ti'iipliicnl Sintirs: Analysis of R(H>f "^Friissos i»l’ 
various stainianl do^lirns. L(‘t turos anti work 
in DrasNino* Room. ’'riu'tH* hours a wt*<‘!v. 

Ri'oft'ssor anti Mr. Mtu^ro. 


MirrAua iaiv: Lt^ad, SiKtM’ an<H Jold. la'cluros 

aiul K*f(‘itatit>ns. 'flinu* hours a wtM'k. 

R]‘<»ffssor Koonii^, 


Mkchamcai. I'At.iM'A'inNt;: I an<l io‘ril at ions. 

Koui* hours a 


RI'^dfs^<u• Kitlwrll. 


RLK(Tin( \r RNt.iM.KiUNt; : l>ath‘ri<‘s. Amna ltus, ()rlho- 

nn ffiv, Klt‘cl I'ioal Mt‘a'-urcnM'iil v, Maiiuots, 
hdtMU roMaynt'l it' Indui-lion and Theory <>f lh<‘ 
Hynaiiitn Lt'('hirf< ruai lo'cltal ion<. 'I’hrot* 
iioti rs a wtM'k. 

I'r« dossor K idwcll. 


MiMNti K\tUM:i:i{iN<; \N!> Mink Att'oi Ni'; laaluit's 
and lha'itat itMis. Idmr Imurs a u»'(*k. 

RroiV'‘'<>r 


Ihrriaxilt MUIY : Mioi'ost'npio Minoralojjy. 1 )ri(‘nninal i vt* 
Litholony, 1 *<•! roloijfy. Lrrhnc-. lit‘fital ions 
and I iai>tna1o!*\ work. Six hours a work. 

d’ht* 1 )irt‘(*1o!- and Mr. Soanian. 


STlMTItUiArmt \K (iKOI.(M;A : 

Lal»orat«»ry wtu’k. 


Lotdurrs. l{t‘<'ital if>ns anti 
i‘'iu' liours a work. 

Mr. Soainan. 


l^lfVsirAL ( 1 Koi.oov: Lnctum*^ and Ron^tat ions. I'hia^r 
hours a wnok. 


7'Ih* ninadttr. 
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Suhuui r Tf i’ni -Sarnh o) HHA-s. 

CnKMLSTRv: (iimnlilativr Analysis. Ij(‘clnn\s, Kccita- 
lions anri Laboratory work. Forty-tivi* hours 
a \vt^(*k tor six w<M*ks. 

Lrof(‘ssor Ko(‘lli^^ Mr. and Mr. StH*l(\v. 

Assavin(;: Ihartiral work in llio Laboratory with 

lunvs and Rr(*itati(»n<. Forty- live hours a 
work foi* two wi'ok.N. 

FrotVssor Kocnii*:, Mr. and .Mr. S(‘(‘]i‘y. 

MKruANK Ai. ICN(iiM:KHiN(;: Fra<*ti<-c ill llu* I'l'slino' Lab- 
oratory. I'\irt\ liv«* hours a wc(*k for thrcn* 
w(*(‘ks. 

Ib’ofossor Kidw(‘ll and Mr. M<»oro. 

Fikm> < : !*ra<*tical work in tlu‘ Field. Forty live 

hours a w<‘('k tor six wt‘(‘ks. 

'rill* I )ir<‘clor and Mr. Seaman. 


Kor irni. an sknuh: vkai;. 


fe/f 1* int hiKrtu n UViA's, 


MKTALia Kov: laa'tuic.'- and Reeitations. Fivi* hours a 


wrek. 


Professor Koeni<x. 


MKTAij.riatV: Mi‘tallur<rieal Kxperiinentation. lailiora- 
torv work. Fiirht hours a we<'k. 

Profe.ssor Kotmiiy. 



OufUne of the Oouree of Study. 

MECHANirAT. EN(UNHKHiNt;: T1 h‘ Sti'MiiJ and 

Subjtrts. and li(‘citutions, 

Fivo hours a wrek. 

Ih'ofcssor Kidvvril. 

Mkc’HANU’A!. FN(aNKKi<iN(; Dkshjn'inu: Dosiirnin^ (\)| 

unms, lh‘aius. Moors, Tr(‘Sth^^, Fluni(‘s, Strain 
Fipinir, L(‘i*1urrs and work in Orawin^ 

Hoom. NiiK' houi*s a wrcdv. 

Frofrssor Kidwril aiul Mr. Mooir. 


Ki>K(TKi<\\n KN(aM:Ki{iM;: Motors and lln'ir Applica- 
tions, Storarr Hattrrirs, Arc and Inrandi‘sr(*nt 
Lamps. Wirinii', Fleet riiad (^tr, l^rr 

tnr<‘s and Iha-itations. 'riirrc' hours a week. 

Froh*ssoi- Kidwril. 


Fa'onomio tiKouxa. Lrrturrs and 
honi’s a week. 


Iha*ilat inns. Fiv<^ 
d'ln* Ihirrtnr. 


li'iiUf r IfTtn iOnn td’n It 

IIvouAi nn s: Ihaalations. Four Imurs a week. 

Ih’ojrssor McNair. 


OuK I)rkssin(;. Lr<turrs and 
a wt‘rk. 


K(*ritations. 

Profrssoj- 


Three Ilnurs 


Mk< HANK’Ai. FxfUNKKKiNo: Thc‘ St<a‘un Kne-irn* ('ontin- 
ued. Steam Boilers, Fuel, St<*am Ihnnps. Lta*- 
tures and l((*eitations. Four liours a wei^k. 

Frofessor KidweJi. 
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EN<aNKBKiNa Ai*i»rjANOKs: Piimpi^, (lau^os. Lubricators, 
Saict}' Valves, Fuel Hi^aters, etc. Lecttires 
an<l Recitations. ()n(» hour a we(‘k. 

Mr. Moo!‘e. 


Elkotivk, 


Kltlu r 

Synthitk’ Oukmistuv: Library and Laboratory work. 
Twtaity tlina* luairs a week. 

]b-ofesst>r Kocnit]:. 


Or 


MKTAiaa u<n( AL I)Ksn;NiN<i; Wdi’k in the Drawinir Hooin. 
Severn liours a week. 

Professor Kotaiie* and Mr. Moore. 


KNoiNKKiUNtr. .Motors and tln‘ir applie^ations, 
Stora<fe Hatterio. An* and liu‘and(‘se<‘nt Lamps, 
Wiring-. Fdeelrii*al Fittinirs, etc., continued. 
lAa tui’cs a!)d Recitations. d\vo bouis a wta^k. 

Professor Kid well. 


MiNiN(i Enoinkf.hino I)r.sniMN<;: I)esi;uminir Shaft Ilous<‘s, 
Rock Houses, Mine Plants, Layin^^ out Loca- 
tieins, et<*. Work in tla^ Drawinir Room. Nine 
hours a week. 

Professor and Mr. Moore. 

Economic (fKot.#>(JV, I.^H*tnres and Renitations. Five 
lumrs u wtH^k. 


'Pile Din'ctor. 



(hdtim of tlw Gntr^e of Sfodj/, 


Summer Tvrm - Sevi nta n \Vuk\'i. 

MKTALLUKiilt AL Kxpkkimf.ntation : I^aboratory work. 
Jb\>rty-fiv(* lu>\irs a wivk for si‘V('n wtH‘ks, 
Professor Koenig, Mr. .aiid Mr. Scadev. 

Ork I)kk 8 sim(;: Praetica] work in <h(‘ Sianij) Mill. For> 
ty-fivr hours a wi*<‘k, foui* wca'ks. 

Professor a!i(l Assistant. 

MEi’iiANirAi. HNMJiNFKiaxtJ: Pra<*tiei‘ in the 'Festin^ Lab- 
oratory. Forty dive hours a wt*<*lv, six W(‘eks. 

Pi-oft'ssor Ki<lwe!l and Mr. Moore. 


I'llKSlS. 


(illADI’ATION. 
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OUTLINE OF THE COURSE OF STUDY FOR 
THE CLASS OF I8»r. FOR THE 
DEGREE OF ENGINEER 
OF MINES. 


FIRST YEAR. 

Fall Trnn~~~ Fourtmi Wteks. 

Mathkiviatk’s: llio^hor Ai^ohra. L(H‘tiin*s aial Rocita- 

Fivo hours a wook. 

Professor McNair. 


Matiiematk's: Plam* Trijrouonu^lrv. L(H*(uros and Reci- 
tations. Two hours a week. 

Professor McNair. 


I*HVSi<'s: Klciuciitary Mechanics and Heat. Lectures 

and Rccitaliotis. ThnH‘ hours a w(‘(*k. 

Piofessor McNair. 


I)kawjn('i: nravvinir Instruments and Materials, l^lane 
(itHunetrical Prohiems, Projection, l)ev<‘loj>- 
ment. Round Wriliujir* LtKlures and work in 
Drawing; Room. Ten hours a wtH^k. 

Mr. Abbott. 

Chkmistiiy: (ieneral Principles and Non-Metals, Blow- 
Analysis. I>i*ctures, Recitations and Lab- 
• oratory work. Ft>ur hours a wwk. 

Prof(^s8or Koenig. 



Outline of tfye Course of Study, * 
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MiNERAfXH>Y; Cryst^Ulo^raphy and Dideruiinativo Min- 
eralogy. Lectures, Recitations and LalHU’alory 
work. Eleven hours a wet>k. 

Tile Director and Mr. Seaman. 


Whiti f 'J\ rm- - Foin ta it Wnks, 


Mathematu's: Sj)herieal Trigononn*trv. L<a*tures and 
Recitatiiais. Two hours a \ve(*k. 

Professor McNair. 


M ATii EM ATI! 's: A naly t ic 
hours a week. 


(T(M)metrv. Itecitations. Five 
Professor McNair. 


Piivsirs: Ligiit, Electricity and Magnet ism. Lectures 
and Recitations. Tiina* hours a wet'k. 

Pi*ofess(n- McNair. 


Di{AW1n<j: IntiU’section of Lines, Surfaces aial Solids, 
Tinting. Lettering, Hound Writing. lA‘ctun‘s 
and work in the Dr.awing Room. Eight hours 
.‘t vvet‘k for six w<‘eks. 

Mr. Afjhotl, 


Duawin(;: 'fopographical Drawing, Making Scales, Plat 
ling. Topographical Signs. Liattures, and 
woik in tli(‘ Drawing Room. Eight liours a 
we<‘k for iught wia‘ks. 

Professor Denton and Mr. Ahfiott. 


Ohemistuy: Medals. L(»ctures, Ri^citatior.s and Labora- 
tory work. Four hours a wc*<ik. 

Professor K(M!iiig. 
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SvuvEYisa: and Ri‘(;itfitionH. Two liourn u 

wc*<‘k. 


Professor Di^nton. 


MiNKJiAr<)(n . I)i:tki:min \tivk: Le(*tun‘s, Recitations and 
Lahoratorv work. Kit‘V(‘n hours a \vc‘(‘k. 

T1 j(‘ l>ir<a*1or and Mr. Seaman. 


Sp f'ni if 7 J nn Sij' Wu h s. 


Matukm \Ti<’s: AiKtl\1ie (ieuni(‘tr\. 
luMiiv a Wi‘ek. 


ReeitatioiiN. Kiv(‘ 
Prot‘<‘>><>r McNair. 


PnvsMs: 


R<‘citation'> an<l Pra(*ti<'a) Lahorafory work. 
Fifteen hour^ a week. 

Pr(>f<‘.sH(n- McNair. 


(.'iiKMisricK* Inlnxiucfioii to (Qualitative Anal\si>. lh‘ci- 
tatioiw and La}»oratorv woi’k. Fifteen hours a 
week. 

Profc'-sor Koenie' and Mr. Moore. 


SnnttturTinti KlfVtn 


Si’U\KViN<i: l’laiK\ T(»])oirra|)hieal and liailroad Survey- 
in<r* Lecture.s, Recitations aiul |>ra<*tical work 
in the Field aial Drawing R(M)m. Five days a 
week. 


Mr. Abbot and Mr. Davis. 







SECOND YEAH. 

Full TertH—Fourlvi'n IKcpAn. 

Mathematics: Differential and Integral Calculus. U*c- 
tures and Recitations. Fivi^ hours a wwk. 

1 ^r of t ‘ssor M i* N a i w 

Dkawin(«: Descriptive (ieonietry. Littering and Con- 
struction Drawing from Rough Skt‘lchcs and 
Models. Lectures, and work in Drawing 
Room, Six hours a wT*(‘k. 

Mr. Ahhotl. 


Chemistuy: Qualitativ** Analysis. Recitations and Lab- 
oratory work. Twclvt‘ hours a uock. 

Professors Koenig and Sharplcss. 


METAfj.uiaJY: Fu(‘I, Refract(»ry Mabaials, Iron, SPh*! 

and Aluininuni. Lecturcjsand R<*cilations. Four 
liouj’s a week. 

Professor Sharph*ss. 

Pktuo<juai»iiv: Optical and Microscopic Mineralogy, Dc^- 
t<Tniinativ(‘ Lithology. Lt'cturcs, R(‘citationH 
and Laboratory work, hyight hours a wct‘k. 

The Director. 


WinU r Tvnn Four tu a PVrA.s. 

Mathematk's: Integral Calculus. Lectun^s and Recita- 
tions. I'vvo hours a wecik. 

Professor McNair. 


MEOiiANirs, Anaevtioal: li^^cdtalions. Fivt‘ hours a vvcHik. 

professor McNair, 
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Ukawinu: Machiiu* Drawing, Tracing?, liUu? Printing, 
Making Drawin^rs from Models. Lc^dures 
and work in Drawing Room. Four hours a 
week. 

Mr. Abbott. 

Ohkmistuv: Quulitjitivc* and Quantitative* Analysis, liej- 
oitations and Lulioratory work. Ten hours a 
wcHsk. 

Professors Ko(‘ni^ and Sharpless. 

PuoncuTiKs or Mati:u!als: Wrou^dit and Oast Iron, 
St(‘(^l, Oo|>per, Tim Zine, Antimony, Bismuth, 
Alloys, 'rimber. Brie*k, Mortar. CenK‘nts, eU*. 
Ltvtures and Heeitations. Two hours a vve<?k. 

Mr. Abl)ott. 

Mk(’IIanis>i: Ijmws of Motion, Linkwork, Oains. T<*i*th 
i»f Wlu‘els, At^^rfjjjate Motion, (‘te. Lectures 
and Recitations. Three liours a \v<*<‘k. 

Mr. Abbott. 

Minino and Mink Suuvkyino: Lectures and Recitations. 
Four hours a wee*k. 

Prof(\ssor Diuiton. 

STKATKiUAimu’Ai. (iKoi.o<a AND PakkontoiahtY: lA‘ctures, 
Recitutionsafid Laboratory Work. Five hours 
a WiH‘k. 

Mr. Seaman. 


Sutmut r Trnn — iS'mUo-a Weeks. 

Mine SiniVKYjN<j and Mimncj: Practical work in the 
Mines. Five days a week for six weeks. 

Proftsssor Denton and Mr, Abbott, 
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Ontlim of t/is Course of Study, 

Suofwork: Pmetiwil work in FatUnn and Maclune 
Sho]):s» ForiV'tivo hours a wwk for olovoii 
weeks. 

Professor KitlwelK Mr, Shiidds and Mr. Purtield, 


Till 111) VKAU. 

lutil Tii'm — Ftmrlnn Wetks. 

Dkawin(;: (iraphioal Slaties; Analysis of Poof 'I'nisses 
of various standard tiesi^ns. Leetures, and 
work in Prawin^ Room. Ft)ur hours a week. 

Mr. Ahlxdt. 


( ■UKMiSTUY: (Quantitative Analysis. Iiee(urt‘s, Heeita- 
lions and Laboi’atory work. dVai hours a 
week. 

Professor Kotaii^. 


M KrALLi'iaiY ; ( \>p]>er aii<l Lea<l. Leetures an<l UiM ita 

lions. Three hours a w<‘ek. 

Prof(‘ssor Shai pii'ss. 


Okk Drkssini;: 

vvei^k. 


Ltnlures and R(*eiifitions. One hour a 
Professor Sharpless. 


Mk(’iiam<\s of Matkkiai.s: Application of Primaples of 
Statics to Ri^id IkKlie.s, Klast icily and Resist- 
ance of Malerial.s, Discussion of Ikuiins, 
(>>Iuinns and Sliafts, (-onjhirH‘d Stress<^s, Test- 
iiijj: of MatfU’ials. landures an<l Recitations, 
Three hours a week. 

Ihofessor Kidwell. 


Mkchanh^ai. Knginkehiko; TIh^ Stemn Knpne an<l 
Allied Subjects. Lectures and IWitations. 
Five hours a week. 


Professor Kidwell. 
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Electrical P^noinekring: Batteries, Aninioters, Ortho- 
iiieti^rB, Electrical Measurements, Mamets, 
Electro-Magnetic Induction and Theory of 
th(! Dynamo. Lectures and RtHjitalions. Four 
hours a week. 

Professor KidwelL 


PnrsiCAi. (iKOLOiJY: Lt^ctures and 
hours a week. 


Recitations. Five 
Tile Director. 


Wintf v Ti’nu —Fmiiiivu Wcikn. 


Drawing: Di^signing, Floors, Tresth's, Flunu»s, Steam 
Piping, Arrangement of Steam Plants. I^^c- 
tun‘s, and work in the Drawing Room. Four 
hours a week. 

IVofessor Kidwell. 


Chemistry: Mtdallurgical Analysis. Riritations and 

Ijahoratory work. S<*ven hours a week. 

Professors Koiaiig and Sharpless. 


Mktallukijy: Lnid, Silvia* and (lold. Lectures and Re- 
citations. Two hours a week. 

Professor Sharphvss. 


Ore Dressim;: Lectures ami 
wei4. 


Recitations. One hour a 
Professor Sharpless, 


Me<’IIAni(\\l Engineering: The Steam Engine contin- 
mal, Steam Boilers, Fuel, Steam Pumps. Lec- 
tures and Recitations. Four hours a week. 

Professor Kidw^elk 
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Enginkeiuno Appliances: Lii1>rirntors, Safety 

Valves, Fuel Heaters, ete, I-n'otuiX's anti lleei- 
Uitions. Oiu^ hour a W(M>k. 

Mr. 

ELEtri'UiCAL Knuineehinu: Motors and tlu'ir Appliea- 
tions, St()ra«j:e Baltc'rit's, Are and liu*andesi*t‘nt 
Ij;inips, \Virin<j, Eleeiritml Fittings, (4<\ Lec- 
tures and llt'ci tat ions. Fo\ir hours a 

Frof(*ssoi‘ Kidwell. 


MiNiN(i Kngineerino ani> Mine Accounts: LcH‘lures 
and Recihitions. Four hours a week. 

Frofessor l>t*nton. 


Hyi>haI'IJ(' and SrinaTCiiAL KNcnNEEiUNcJ: Lt*c1ures and 
litH’itations. Thrtu* liours a wt‘(*k. 

JVofcssor Denton. 


h^ONOMic (tEoixMJV. L<*ctun‘s and 
hours a week. 


lleeitalions. Five 
'Hie Director. 


Sutunu r Ivnvi ScnHfecu W^'fks. 

Prepauation of Thesis. 

Assaying: Practical work in the La})oratorv, with Lt^i- 
turt^s and ReciUitioiis. Fort>'-tivc‘ hours a 
wfH?k for two w'<M»ks. 

Professors Ktw^ni^ and Shar|)]ess and Mr. Tn‘n^ov<\ 

Ore Dressing: Practical in the 8t^ini)> Mill. For- 
ty -tivc» hours u week, four wca'ks. 

Prof<?ssor SharplesH. 



Sckad. 

Ftiit/D GfsjoiiOOT: Practical work in the Field. Forty-fii^e 
hours a week, six weeks. 

The Director, Mr, Seaman and Mr. Burrall, 
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DEPAUTMENTS OF INSTRl CTION. 


MATfIKMATICS. 
ntOFESSOU MrNAlR. 

As will 1)0 soon hy u (h»t:iiloti oxjnnmation of tho follow- 
ing piij^os of lliis ( atiilo^uo, tho snhjtM'ts of this doparlniont 
form tho nooi^ssarv foundation for a ^roat ptirl of tho 
stud<*niV suhs(‘quont work in his oour,s<‘; and thoy aro 
hikon as a pro}>aration for this work, as well as for thoir 
valm* in aotua! ori^^inoorin^ir praoth^*, and in aifordin^ nion- 
tal disoiplino. 

It is tho intotdion, thoroforo, to <riv(‘ tho instnudion in 
this dopartmont in such a mannor as will ^iv(* proinimajoo 
to thoso suhj(‘ots or portions of suh jcads which will ho of 
actual us<* to tin* stiuhmt, and, later, to tho on^inoor. It 
follows that many things, of interest only to the specialist 
in mathematics, an* (‘iitindy omithHl. 

Tlu* value of th(' stndy of niathomatics iji developing tho 
j>owor to <lo vigorous and lo»^ical thinkin" is not lost sijrht 
of, hut it is thoujrht that tlu* effort to master tlio lo^ic 
of tlu* suhjoots nc'cossarv to the on<xino<*r will afford tho 
student am})lo oj)portunity to develop this j)ower. 

Every eff ort is niadi* to stM» that tlu* student takes advan- 
tage of th<‘ o[>port unity thus offercii. At eacdi step of his 
progress lu* is napiired to think. The ability to d(*scrilM» 
a ^iven metIuKi, or to ctirnadly quote a given formula, and 
to apply either to a pven cast), is in no instaiuv aci'eptixl 
as sufficient. The stud<*nt is n*(|uired to lopcally derive 
the uudhod or formula, juul to rigidly demonstrate its c^or- 
reedness. 
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l)epartmmti$ of Imtrucivm * 

Attention is apiin called to the i‘ntrano<‘ mjuinanent^ in 
this departin(‘nt. The intending student, wlndtuu* lie ex- 
pects to enter on (H‘rtifi<‘ate from lli^rh School or not, is 
ask(>d to pay particular att«'ution to tlu‘ subjects of Factor- 
ing, Fractious, Quadratu* F<[uations, Radicals and lndi<‘cs 
in Algebra, and to make surc^ of his undtustanding of aiul 
familiarity with (*ach of tlnan. 

The Wfirk in mathematics is distribuled as shown below: 

AioFjmA. Yenr- Fall tt'rm, tivt* hours a week. 

Summer t4'rm, livt* hours a w<M'k for six we<‘ks. 

The cours(‘ incliah's tln^ Tln'ory of Limits, Logarithms, 
Progr(‘ssions, Arrangements and <irouj>s, an<i IVmomial 
Theonau, in the Fall term. rn(hdenuin<‘<l (\>(‘jlicienls, 
Seri4^s, and tlu‘ Solution <»f Higher Equations, are treabal in 
the summer t(‘rm. 

Wentworth's C'olleg(‘ Algebra is us(*d in as tin* 

i4‘xt-b<)ok. 

TuKuiNoMKruY. Fh'fit Yaar Fall and wint<‘r t<‘rms, 

t wo hours a W4*ek. 

Tln^ ratio vsysban is us(‘d 4*xclusively, and considerable 
jirominence is givtai to tin* solution of trigon(»m(‘tri<* equa- 
ti<ms, and tin* transformation of trigonometric (expressions. 

Most of the tiiiu* is d(‘Vott*d to Plan<: TrHfimitnu tTij, 

Th(‘ Algebra of t)i<^ fall tt*rm must [)r(‘ce<le or b<' tak<‘n 
along with this s\dq(‘ct. 

Wh<a‘h*r's Plane and Sph(‘rical Trigonoimdry is usial as 
th<‘ text-book. 

AnalytkMtkomftky. Frrsi Wint(‘r Unrn, live 

hours a W(‘ek. Summer t(‘rm tive hours a week for six 
w<?<‘ks. 

The usual coursi^ is given, iinduding the* straight line 
and conic send ions, witfi the transformation of (;o-ordinat(»H, 
general <^(|Uution of the s(*<*ond d<*gn‘e, and an introduciion 
to higher plant' tairvt^s and georntdry of thna* dimtmsitais, 

The it'xtrlKiok is WentworlhV Analy tie. (ietnuetry. 
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Michigan Mining School, 

This subject must l>o precede<l by the Algebra and 
Trigonoiu<*try of the^ fall term. 

CATxaJLUS. Second -Fall U'rni, five hours a week. 
Winter term, three Innirs a week. 

The. Uiffffceni ial Calenlvif is d<‘velo})(Ml with a rate as its 
fundamental notion. Throughout the eojirse an (^tfort is 
made to giv(* the student a logical basis for his formulas, 
as well as a working knowledge of the subject. Ap}>li- 
cutions to Expansion in S<n*itis, Iiid(derminate Forms, Max- 
ima and Minima, Tangents, Normals, etc., are treated. 

The Integral (Aihulm Is from the start treated as a 
method of summation. Appli(Mitions to problems of area, 
wdume, etc., are taken upas soon as possible and their 
treatment is carried along with that of methods of integra- 
tion. 

The Calculus is givtm partly by lectures, with printed 
notes, and partly from Taylor's '■‘Elements of the Cal- 
culus’'. 

7he (hlruhtu onisf he. pveceth d by the nnUhematlcs o f the 
f/rnt year. 


PHYSIOS. 

PKOI^’KSSOIJ Mi'NAIU. 

Fikst Veau. Fall and winter terms, eigiit hours a ^veek; 

spring term, ten hours !i we(‘k. 

Wind is said abovt* of tin* work in Mathematics, might, 
to a largi* extent, be repeated about that in the departnient 
of The aim is to select such subjc^cts as have, 

directly or in^^ire^‘tly, a la^aring on tlic practical w^)rk of 
the Mining Eiigintn'r. 

TIh^ instruetion is given by the lalHU’atory method. The 
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student "oes at oneo into the lalioratory. and there, inaler 
the direction of the instructors, inv(‘stitriit(‘s for liiinself, 
experimentally, the laws of Mee/nniias, I/mf. LUjht^ avd 
Electricity. The experiinents are mostly ijuantilative, and 
he is required to measure and ^ive a <lefiiiite account of tli(‘ 
quantity with which he is dealing. 

As far as possihh^ mere meclianical followinjr of tlirt'c- 
tions is excluded, and intelligent lhinkin<r is made n(‘ces~ 
Sfiry to the accomplishment of the work. Kv(*ry cohort is 
made to have the student cleju% dcwelo]) and fix in his 
miiid the principles of PhynlcH which he will aft(‘rwar<l us<^, 
and also to lay the foundation for that skill in tmeuraU? de- 
termination of quantity, and <mre of deli<5ate apparuius, 
which are needed by the practical engineer. Accuracy and 
order are insisted on from the first. Each student na^dves 
individual attention, and, witli the (‘XCHqdion of a f<‘w ex- 
{Kiriments requiring more than one obs<u‘V(U’, he docs his 
work indep(mdc*ntly of all other studimts. 

The laboratory work is accompanied by illustrated lec- 
tures, and by sued) text-book and retdtaiion work ns is 
found nec(^ssary. 

Ik^low is given a t)artial list of the (Mjui])nnn)t of this de- 
partment for lecture illnstrntion and laboratory work. 
Besides the ap[>aratus luTt* listed, tin* dtqjartmcnt possesses 
the usual outfit of batb^ry cells, magn(*ls, lens(*s, Iheianoin 
eters, and other minor apparatus. 

PhyHMul ApparatiM. 

2 sets of Apparatus for (*xperim(mtal deinonstniti(»n 
of the laws of composition and resolution f»f fon^es. 

12 Vernier Calipcu’s. 

12 Mjcrom(d<?r Calitau’s. 

12 small Spherometers. 

1 large S[)herorneter. 

I Cathetomet4!r. 



ft4 Mirhujfm Minhuj 

1 Atworwl Mju’him*. 
i lnr^<* ( i\ r<>8<’(>|K*. 

I (\>mp<Mi!i(l Pendulums. 

1 Whirlin<r 'ruidi* and Arct^s.sorios. 

I ‘''S\vift4‘st Apparatus. 

<J H(‘ls Apparatn.'- for dctiTiiiiniii^'' M<»(hdiis(>f Elast‘u‘ity. 
<) KoIiDhim'Ij UalaiKM'h. 

1 Brrkrr Halaiicr. 

I Sprin^^’r Tot^ioii I»alanr<‘. 

<i TnMMnrior Balanct’x 
5 fJolly Bahiii(*rs. 

1 lI\drostati(* Balaiaa*. 

4 Mohr Wt'stplial Sporitic ( i ravit\ Halali^^‘^. 
ti4 Sp^M-ilic ( iravily Hotth>. 

<» Ni(4iolson's 1 1\ dronirtrrs. 

\ Buumt' 1I\ dnanotfrs. 

J Hil( hi<*\s H(»tar\ Air Ptiinp and Acrrs^orios. 

I liONcr Air Pump. 

1 Fortin'^ Baroim ti'r. 

2 Android naronn'U*!*^. 

2 Marriotf»‘'s Law ApparatUN. 

2 (^m<irn‘^illlI and Fvliaustini^ Puin}»''. 

! ('oiuhai'^in^ Pump and (\rmdor. 

I Am‘mo!m‘trr. 

7 Sononu4<‘T\s. 

<> VihraliiiiT Fork." and l{<*"tmalt‘i>. 

I Sa\ art'." 'roothu<l WJmrl Apparatu", 

I Li^hajotl^ Apparatu.". 

I m 4 Sinirin^ Flaim* Apparatus. 

12 s<‘ts Apparatu." for Vrl<)4*it\ of S<»imd. 

12 si*t8 Apparatus ftu* C'alihratiu^ Tlirrmomotor and l)<»- 
termiuin>jr Sjavitio i louts, 

1 Pyromrtor. 

1 Hid Natton*r Tu!>es. 

1 Maximum and Minimum Thormoimdor. 

1 Staiuianl tVn(i<rradt‘ Tht*rmoimdi*r. 
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12 Caloriniotiiis. 

2 Guss Pri^nis, 8 iiJ. Jiiui (> in. 

1 Achromatif Prism. 

8 S}>octra-Goni(um*t<‘rs (Giau^va). 

12 Prisms for samo. 

1 Rowland Plant* (iratinjr. 

1 Pair Tourmalins Ton^s. 

1 Table Polariseope. 

1 Cojnbined IVojeetini^ Mieroset^pe and Polaris<*(»pe. 

1 Newton's Kin^s Apparatus, 
i Bunst‘n Photometer. 

3 Bradley's Marim* Sextants. 

1 S(‘xlant with Artiiieial Horizon (Heath iVc (’o,). 

4 small Ib'adin^ Ti*leseojM‘s with Stands an<I Seales. 

5 large Reading Tc*h‘seopes and S(‘ali‘s ((ieia*va), 

1 Kleetro Magnet. 

I Eleetrophoi IS. 

1 Toeph'i* Holtz Maehiia*. 

1 (h>I<I Iveaf Kle<*troseope. 

<> I.<<‘vden Jars. 

4 ('opp«‘r \’ojtamet«*rs. 

♦» Volume N'oltam ters. 

4 sets (ieissler 'rulK‘s. 

1 C’lamond's Thermo Battery. 

2 Therm(»piles. 

7 Astatie (ialvan(nnet<‘rs. 

12 Calorimt‘t(‘rs witii Ib‘Mstanee (’oils, ft>r Determina- 
tion of Galvanometi*!* (’onstant. 

4 Mirror Galvanmnetmv, with int<*rehangeable Goils of 
High un<l Ia}\\ K(\sistanee. 

4 Mirror Galvamnmders of High Resistance. 

8 Dead-Bciit Mirror (lalvanomelers (Huriman and 
Braun). 

I lit*fleeting D'Arsonval Galvanometer. ^ 

1 set of Shunts for sanit*. 

1 Kt?ftecting D'Arsonval Difftirential (ialvanometer. 
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I Horizontal Majrnct I>o»|>iTZ-l)'Arsonvul (ialvaiionietcr, 
S Tan^^oni (lalvanometors with Hi^h airl Low IlesiRit- 
Hiire Coils. 

Tan^^ont (lalvMiiotnetors, lloliiiholtz-danpiin foiiii. 

1 Siii^li* Hin^ Tan^rnt (iaivanonioter. 

1 Fou<-auh Apparatus. 

I w‘l Ih’iiimrv and S<‘ron<iarv Coils. 

1 small ln(iu(*tiun (joll. 

I lurji^o IndiK’tion ( NuL 
r> Earth lndurtt>rs. 

1 small Hand DvnaiiKK 
T) small Eli‘(*tro-M(»tors. 

2 British Assoriat ion Stainlard ( )hm>. 

I (V)ntiiMious Blnaistat, liord Ki'lviirs Funu. 

. 1 Kohlrauscli l’ni\rrsal lih<*nuH t(‘r. 

1 British Assoriation liri<iL''o- 
1 Mon o's M<'tor Brid^os. 

>i Box Wlu'lstono Bridijo and lvt‘sislanoo Sols, ran^o 
1- liM» to 1 1. 1 10 <^lnns. 

1 Bradloy's ( ‘omploto 'I’ostin^ Apparatm. IvaiiL'o I 
to 1 1 i 1 1 - io (»)nns. 

1 Standard lh‘>i>ianoo Box and Bri<i!Lrt*. Brof. Anthony's 
F4»nn, Ban;r’‘ 1 looi)oo(» to I loy M>i»,ooo ohm>. 


MK<UIAMrs. 


rmu KssoK MtN \n;. 


SKi'ONO Ykah. Wintor torm. four Invttrs a work. 

TniKO Ykau,- Fall lorm, two hours a wta‘k. 

Churoli's '‘\\oohjutios of Knufitioorin^^'M l*urts I and IL 
Stntii's and DymuniovS is nitulo tho l>asi^ of this oourst*. 

An attompt is mudo to dovt‘lf»p a f4‘w i*ssc*utial princlydes 
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und to mulcr iho stn<l(‘nt |)rofii*ii*nt in applying th(*m to 
pniotical ratlna* than thooivtioal pn»l)liMn.s, To tJiis <*nd a 
lar^e nninlxT of pn»l»lt‘n)s an* koIvo<1, which so far avS [)oh- 
sihlc arc sol(*ctc<l from juachincs or structnr<*s with which 
the student is already familiar, or the slutly (d which he is 
suhsecpnaitly to take up. 

J h<' iUjxnsr hi maf the hi Mat hem o thin i\r- 

vept tim (\itridnH of the >ri titer tirm, seeom^ f/eif/\ 
pf'eeeile the eotfrst' tti Ihe (’ifh'id ee of the 

winter trnn, steand tfeor. inm<t oeeompntiii it. 


II YI>i:At’Ll(’S. 
enoi mi n aiic 

FuI'Kti! Vkak. Winter term, four hours a week, 

'I'his c(»urs4* is mainly from Mei riinanV ‘"1’reatisc 

on I Iy<lranlics“ as a t<*xt ho<»k. It im ludrs a study of 
water pressures: tin* flow of wat4‘r throu^»'h oritiet s, pipes 
aiui <*anals. and ov<^r weirs; 1h«‘ measurement of water 
j)o\V(?r; and tlie stnictur** and 4‘tlici«ajcy of tin* ditlerciit 
sorts of water motors in actual use. 

Particular alt4*ntion is jj^iven to tin* latter two points, 
ainl to tln‘ solution of j>racti<‘al prohl^Mus, 

7 he eompli'tr /‘iofr^ti *u Mot hrnntt tjn ronrae to 
Idiyniox^ iUid tin i oortn m M* ehon ten rnoxf preeeile. thm 
CffUTHe. 
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l»KAWIN(i 

PUOrKsSiiK KIDWELL AND MU. MOOUK. 

In the eonrse in Drawing*' ^ivi*n in this sehool, 

the ohjca't ke]>t eonstantly in view was to <rive special 
pnmiinenci* to scich branclurs of lh<* subject as are of most 
value to tin* en^iiUH*r; hence perspective*, shade's and 
slmdows, have* been exe'luded, and more than the 

usual |:>roportio!i of time is devote'd to Mecluinieal T()|h>- 
graphical DrawiiiL'*. 

Dravvin^^s that are not satisfactory an* returiK'd, and at 
the o}dion of instructor, nmsT be maeh* up outside* of the 
iM*<;uhir class liours. 

The followinir schi*dule shows ilje distrif>ution of work 
ilurin^ lh(! successive* years: 

First Yeak. Fall term, lwt*Iv«* hours a week. 

l>ES('t{llTl<»N, I'KECAUATION AND TESTINU OK I>UAWlN(i 
iNSTKi'MKNTs AND M ATKiu \Ls: ^raphi<al soitition of geo- 
metrical prol>Ii*ms. Di'scriptivt* (jeoim'try. lYo|<s*tions 
on ri^ht and oblique planes; inter.s4*i‘ti<»ns of lines, surfat'es 
ami solids: plans, eh'valions and st'ctions. S(M*nneekeifs 
system Kovmd Writinjjr. 

AngeCf^ ** and Sa/ai ^ica/nrfrii' is tise<l 
as tin* text book in Descriptive (iet»nn*try, utid the other 
subjetrls ane taught )n' lecturt's in t*onjunction with the 
practicail work in the draiurhtin^ room, 

Kvery aittetn]U is nuide to prevent mere copying. Ac- 
tairaicy, neatness, and a thorou«jrh understanding^ of the 
work in t)ro^ress are insisted upon at all times, ami no 
sheet will Iw^ ac(\iq)led that w’tadd not j>ass in the averagt^ 
ilraftinjLT nann. The subject of letterinjr nveives consider- 
nhle attentit»n durin^^ the enlin* couriw?, as notltin|^ more 



Departments of Instmetion . 89 

effectually spoils n drawing or map lhaii ii)ju<liciously 
MilcetcHl or [)oorly f»xccutcd 

student hanhuj emidfttun.^ hi Phtney Sfd/dy or Sp/iof*- 
leal iieornefry noitj take tlih tern^ff inu'k hi /trawhoj^ 

WiNTHK Tkkm, ten hours a week. 

T(U*(HiHAi*ineAi. UnvwiNc;: Making seales, inetlKuls of 
plottin<r surveys, hy protracteu* aiul rectangular co-ordi- 
nates; topojLrniphical siirns. Tiiis hran<*l» of Drawing is 
under the peu*se)nal supervision of the* Ihofessor of ('ivil 
and Mining Kn^^ineerin^. and is arran<i:(‘d with sp(M:ial 
refenuice to the* practical work in Plane and Mhie Sur- 
rtyhiij, 'Flic lirst she<‘ts an' eh*voteM| to the inakinjur of 
scale's, and to the diff(‘re‘nt nu'thodsof plotliiijr survey line's, 
the' stu<le*nt huvinir j>re«viously inaeh' the* ne‘e‘(*ssarv e*oinpu- 
tal ions from tield note's furnislie'd him. Tlie'se* sheH*ts are* 
followe*<l by prae*ti<M‘ in inakin«jr lopo^niphie al si;j'ns and in 
tillin^r in the de*tails of a survey. This e-oiirse* ^dve‘s tlie*. 
stuele'iH sulliciead skill te) ple>l his own survey s, and assists 
iiim in the* makinir “f the'se* surveys, l»y levachin^jT him what 
ilala are* neaa'ssarv for pleiltin^. 

SivooM) '^’kau. Fall and winte*r te'cni", feau' hours a 
we*(‘k. 

ltKse i{H»'ri\ K (jr Ke »Mi:Tia : < ontinuation of wea k of pre* 

e*e‘eiin;Lr ye‘ar, uni il sub je*cl i> (*<imph't<*d, Afte*r prin<*iple*s 
^iveai in te*At-book have* be*< n maste*re*d. spe*< ial probj<*ms 
pre^pare-d by instructeer are* ^d v<*n for solution. 

LK'rnutiNe.: Jhunan, Italie*, (huhic, b)o<*k and fre^ee 

hanel le^tte*rin^. Tinting. 

Ise^MKTiue’ AM) ('ahinkt PueMr.eTioN: ( V»nstrue*tion 
elrawinir. eii»ueMisionin<r, Ietl<*rin<r, and the* shaeliti^^' of 
workin^^ <lrawiii*jrs; c(»iive*nlional me*thods of hatching 
ufiel tinting s<*clions, trae'in]L^ blue* print in;^* an<| use* <»f 
lw>nd pap<*r; pr(»due*tioii of cemiple'te w(*rkintr ‘lrawin«^s 
of m^parato pieve*s freiin the* nioe|e*l, or reai^h skedche^s 
furiiishtHi by thc^ instructor. I.^^*e*lure^, and work in 
Drawin^ii^ iioonn 
7 
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Frke»hani) Skct<’Hin(;: Makin<r workinj^: skek*hos, with 
ul) m^ce^Hiivy views Hoetions. dijii(‘nsions, etc., of pif'ccs of 
niiu^biiwry or limfHT i^onfiitnictions assigned by the instruct- 
or. This work must done hy the student outside of 
the class hours, in a hook of s<*c<i<nit*d })aper to he devoted 
exclusively to this suhje<*t. and turned in for insf)eetiou on 
the date si*t hy the instiaietor. 

Student*^ h^rrotg rond tt in fhe tdll term of tlo' fitni 
year in Dtnming coruod tok*' thin cnornt', 

TiiiiU) Ykau.- Winter term, four hours a w<‘ek. 

CoNSTRiaTTON 1 )UAWIX(; AND FliKE-HAND SkKT<UI 1N<J: 
(Continuation of work of [)re<*e<lin;r t<‘nn. I*roduetion of 
coniph^tx* asstunhied iirawin^is of machines in lahoratory 
and work sinips. 

Ao sfndint ottnj f/t/s rt^nrst' f/dtn /nts tuoidif fons in 

ih*' preceding cuor^ts in J)ra<cing^ or in S/ngf Prorfim, 

Tuikd Ykajo- -Wint(*r term, three hours a wta k. 

(lUACHU AL Stapu’s: Analysis of roof aral the simple 
forms of hridee trusses t»f various di‘si«j*ns (<ireem*'s 

Iifnof 7'ro,sstd\ suppleimaited with h‘etur<‘s). This 
suhjeei will h(‘ ^isen umler the direetion of the Ih'ofessor 
of CCivil and Miirmtr Kii»j:ineerini!f. 

While tlu‘ text hook will st*rve as a ^»*uide, tin* seopt* of 
the instruction will not he eemtined to it. 'rh(‘ course is 
desi^ne<l to teach th<‘ theory of the irraphical analysis of 
stress<‘s in structuri'>, aial hauls up to the e<nirse in desi^i- 
in;Lr ;jriven in tlu' sueeeedinir year. 

iVoefndrnt noiy fnke f l*i.< nnnrst ich^f jms rondilinns in 
any port o f the prt rimns i/t iJrntring nr Annlgtical 

Mi idninini. 

Foi kth Ykau.— Fall term, nine luairs a we<»k. 

l)KsuiNiNo: 4lArtures and \Vf>rk in Drawiuir Koom. 

Prominence isjri' cn in this course’ hi the desi^niing of 
girders, columns, shuft^’^, floors for hi^avy loads, framing, 
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trestles, eU\ Sporinl ationtioii 18 also ^iv(*n to desi^rns for 
lon^i: linos of stenni pijH\ lino an<l oountor shaft in^tr for vari- 
ous (luti(?s, (‘tc. No (losi^n is aocH^ptod unloss ac(X)nipamo<l 
by ooinplole workin^u*’ ^irawincfs aial hill of niutorials. 

jVo Hfodt'jit may taJer t/*/^ aournt: who hm eomhtinm in 
any part o f the j>rerioms W(*rk in Ihawiny^ Annlytica^^ 
Meehan ioK^ Pet^pt rfie^s of JAiAr^V/Av, (i rapJueal SfaticB^ 
Meehanif<m, Meehoniot* of Materiai^'i^ or Steam Enyi- 

n<'4.adn4j, 

Th( Their Years Vvursi for /><ym of Mhiimj Emjiua v. 

Till* so1h‘(IuI<^ of siu(iU‘s for tho thnn* yiairs t'ourso takon 
hy stialonts who <‘iittTod previous to tho Fall of [Slid, will 
not bo follow(‘<l in tho futuro, oxot‘pt by tho (^lassos to 
^raduato in 1S!»4 and |sor», A dotaih'd staltanonl of this 
oourso oan bo found in tho oalalo^iK' for ls‘»I-I»2. Tho 
followin*r oondonsod soIumIuIo shows su<*h j)ai*ls of this 
oourso as will bo ;fivon during tho yoar lsl^4dst>r»: 

SkcoM) Ykau. Fall ti'rm, six hours a w(‘ok: wintor 
tonn, four hours a wook. Looturos, and work in drau^xht- 
intr rotan. 

C'oNSTUKTKtN DuAWiNo: I )iinonsionin‘jf, l(‘ltorin^j:, 

slnidin^^ and tinting workinur drawinirs: tra»*in;r and 
Iduo [)rintin^^ Isoinotrio and (’aliim^t Frojiaa ions. Froo- 
hand skotohin^ from tho modol. 

Thiud Vkah. Fall torm* hair hours a wook. 

(lUAi'iurAL Statios: Of l{o(»f and Uridine* Iru.ssc^s 
(ti rt'en s Poof 7 roHHeM\, 

Tmu?) Ykah. " Winb'r torm, four lnmr.> a work. 

I)osi<^nin^ of ^^irdors, oolumns, shafts, tioois, framing 
tnisooilamaius oonstruolioiis in w<»otl an<l imdal. Lootunss, 
iind work in draughting room. 

In addition to tho rogular instru<‘tion in Drawing, tm- 
morons applications of tlio subject arc obtained in connec- 
tion with the other courses; tho students arc re<juirod to 
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mukc plain of all their field W(H*k iu Plane Snrret/hig., to 
prepare workiii^^ plann and sc^etioun of a mine from their 
own Hurvoy, make a raa[) and profil<‘ of a railroad sur- 
V(?yed by th<Jinst;lvt‘B, and to draw sections, diagrams, ma})8, 
(5t(^., in their geologi(uil iiehl work. 

Much personal instruction is g-iveii (hiring the entire 
course. In addition to tin' r»*gular leetun^s and recitations, 
tlie instructors an* pres(‘nt in tla* Drawing Koom during 
the hours prescrib<Hl for praeliital w(»rlv. to give advice and 
personal instruction to tlios<* who ne(‘d it. 

Wheiu*v<‘r students desire the* priviU^ge of working in 
the Drawing Koom on Saturdays or ot}u*r holidays, during 
the fall and wint4‘r terms, arrangem(‘nts may usually be 
mad(^ with tln^ instru(‘tor, tin? day liefon*, by which such 
privih^ge can be granttul. 

Sfn wl Sttiduits in Dnarunj. 

Thost* who desire to enter as special stud<‘nts to lake tin* 
course in Drawing only, or in Drawing in <*onjunctiin» with 
sonu* ollu‘r subject, may do so, provided tlu* professor in 
<0iarg(* of the ciMirst* i> convitKaMl of the ir conipet<‘n(‘\ to 
profit by tlu* instruction, d'o pursue the (*ourse in Draw- 
ing with success, Solid nnd Sjdit'entil (ii'onndrif 

of two dimen>ions shouhl have be(*n wt'll nmster(‘d. In 
(%‘is(* these sul>jects liave n<»t }>een (MUnpl<*ted, the pnjfessor 
in charge* will j>n*scribe* a>a necc*ssarv part of tin* stud(‘nt\s 
w<u'k, the courses in niath(*inaties whi(‘h sliould pr(*cedc 
the work in Drawing. 


K*iui^nin nt. 

This Department is well (*eiuipp(‘d for e*v(‘rv branch <»f 
tlu* wt»rk it proft'sSst's to teat*h. Tlu? more <*xpc*nsive or 
rarely used insti'uments are in slock, and an* useel by the 
students as occasion may demaiul. I1ie drawing tables 
have bwn so phumt:*d that eacli student has a private 
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drawer or lo<*ker for his instruments and materials and a 
rack for his drawinir )>oard. A printing fram(‘ eaj)ahle of 
uiakimr a l>ku‘ print 3x4 feet, sevt‘ral frames of smaller 
capacity, a slat(‘ vat for <levelopiiiir prints, and a dryinjj 
ra< k, having Invn nvently added to the e<juipment. 

Xar DrumjhinHf liaorti. ^ 

In the new )>uildin;nr ik>w in course of en‘ction for the 
Department of McH’hanical and Minin;«!; Kn£:ineerin<r^ jjro* 
vision has lH‘en ma<l(‘ f(»r a <lraiiiridin^ room feet, 

with an annex ‘J><x34 feet to t*ontain inst lau'toi'V otlicc', 
dark room, blue ])i*intin^ oiltlit, i*tc. This room will ]>e 
ready for us(' hy S(‘ptemher, Is04, and will ])rovi<le ac- 
commodations f(H* a largely increased ati<*ndane<*, and 
enabh* moia* eilicitaO work to lu‘ doti<* than is possihh» in 
the pn‘senl <(uart(‘rs. 


liush'ujyn nis Xrt dnl htj Sfudmls. 


Kaeh student, upon entrant*e, will pnv\ idt' himsr'lf with 
the followini*' inst rumenis ami maltaials, a list of which is 
iri^en for thoM' who may de>ire topurehast* l)efor<* eotninj; 
to llou^lUon: 

One odneh Alteneder improved rio'ht line p(ai. 

(>n<‘ oi ini‘h Altiaieder di\ itlri-'- (pisot joint) with hair 
sprin;r, pen. pencil points. an<l extension bar. 

One -jtdnch Alteno<ier bow pen. 

One inch l>ow iHan il. 

One 2A-inch Imov divi<h‘rs. 

On<* ^'inch horn protra<*tor. 

One i'i-inch triangular S(^ale. divided into Iw4‘lfths. 

One T-square, -'abinch blad(‘. 

One s-inch 3o xt>u niblMU’ lria!iL»'l<*. 

One s in<4i tTi rubb(»r triangle*. ♦ 

Oiu'emdi K. K, cfirves, No<. Is*^o ♦;*. ls*jo-ll: |s2u-ir>. 

On<‘ d<»>jeii (reriiiaii silv<*r thumb tacks, " dijun. 
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One bottle W. and N. or prepared India ink. 

One Faber’s pcneil form wood-eased rubber. 

One rubber Kianip. 

One pieet^ Artist’s ^i^um, inches. 

Two each Falujrs artist’s bH and 4H ptaicils. 

Onc» bottle- rruieila<jre (or j)asU‘) with brush. 

One iiKHliuni si/x^l spon^re, fine (luality. 

One Arkansas ston<‘, about ixifx3 inehc^s. 

Two cabinet saucers, alxiut If inches diameter. 

Out? piece chamois skin, not less than inches sipiare. 

One Soenn<*ck<‘n Kound Writing Oopy Book, and box of 
selecte<l ptais. 

A black enameled tin >>ox, 1 3x^x4 inchcvs, with lo(^k, in 
which instruiiK'nls can In* k(*pt, is stroncrly recommcn<h‘<!. 

A drawing board ami two sable brushes will also be 
n«juir<*d. Owhifj fo fhthiJity of tJoit will lud 

anH%r€t\ fatter should he purchased in Ifoiajhfon. 

The articles called for in this list arc‘ ncjcessary for a 
proper [U’OvSecnt ion of the course, and can* should therefore 
bt^ taken to i^et tlic exact instruimmts sjx'cified, or others 
of tHjunI fjradt . ffwfrumetdit not up to i^tandard (rill not 
he (dhured in the Drnwimj Rntnn^ as they will not <Lriv<‘ 
satisfaction, and will waste tht^ tinn^ of ImUIi instructors 
and studtMits. 


CHEMISTHY. 

(iKNEKAL eilEMiSTKY. 

rKOFESSOH KOENIO, MR AN'I> MR. SKELKY. 

First Year.— F all term, eiprht hours a week for ei^ht 
weeks, and five hours a w<*ek for six weeks. Winter term, 
seven hours a wtH^k. Summer term, twenty hours a week 
for six weeks. 
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This course in general chemistry is plamuMl from the 
standpoint that all en^neerin^ resolvivs its(‘lf ultimately 
ink) a clian^r of matter, <*ither in form or in suhstanfH>, 
More (^specially is this the ease wit h metallurirical eii^iiu'er- 
in^. Not only a knowledge and habit of expi*rinu‘nlation, 
but also a love and enthusiasm for it, are to Ih‘ acquired by 
the stuthmt. It is thought that tlieori'tieai <‘onsid(*rat ions 
should not form the basis of such a course. 'rh<‘ system 
iuloj)ted may be (*alled the historical system. Th<‘ sUuh'Ut 
do(\s n(»t start with a table of elements ami atoniii* weiohls, 
nor thermoM‘hemical notions, nor lh(‘ })e!‘i(Hlic harmony 
of the elcm«*nts. He be<::;ins with th(‘ comnion<*st bodies, 
to the handling of which he has tMaai accustomed from 
childhood, althouirh h(‘ may have never had a thouirht or 
query arising in his mind, <*onctu*nin^ lh(‘m. No n* a^(*nts 
are use<l in the usual im*anin‘j^ of this t<‘nu: la^al is tim only 
for(*e ust‘d, charco.al and water tin* agnails. In the course 
of his W(»rk tht* student dist'overs every! hinir himself, and 
is made ti) draw his conclusions from evt iy obs('rvation 
1 m* r<a*ords. It has lHM*n found possible to so arrana-i* tin* 
seri(?s of cxp(*riments that iu» term or symbol n<‘i‘d be use<l 
fH‘forit the studc'ut can fully understand its im'anin^. At 
the cimI of tin^ course, six le(*ture> ^ivt* a i<*<*apit illation of 
the main observations, ami t*volve out of ilnan tin' pn^stait 
notions concerning tin* ch<‘mi<*al nature of matter, ami the 
systems of notation. In regard to aj>pai*atus, the ^’•reatest 
simpli(*ity is ohserv(*d, so that the students may makt* it 
thiunselves, <‘ven for elaborate i*xperiments. 1'he Ua tnres 
are intemled to show how to ex]»eriin(*nt ; and ex j)<^rinM‘nts 
for elbrt are avoided. Kverythin<r must lx* for a purpose, 
nothing for imire show. 

The <jruidin;[r thread followetl in the work is the professor*'H 
full notes, issued to the students in mimeoj/rapli copies. 

It is not foumi advisable to use any h<>ok of ja‘ferenc<% 

* • 

because all those that are worthy <if recoimmuMlation fol^ 
Iowa very different jilan to the one oij11im‘d above, atai 



and thuB confusion must result At the end of the course, 
however, the students will be in a condition to take up and 
roml nnderstandingly any book on chemistry. 

Following is a synopsis of the course: 

Fall Tejm, 

( 1). The? metals: iron, copper, lead, tin, and their 1k*- 
havioiir wIkui heated; discovery of oxydation and the com- 
position of tl)e air; oxygen -azote. Action of water on the 
metals at red lu‘at; discovery of hydrogen. Th(^ weights 
of azot(‘ and hydi’oge.n compared. Thc^ notion of mass- 
units (U* atomic vv(^ights. Electrolytic dee()mj)Osition of 
wut(*r. Atomi(! vv(‘ight of oxygen, and chemical sym])()ls 
or formnhe. 

( 2). The Ixhnvior of (u)pp(^ras when lioated; discovery 
of a ]xnv<Tful agent, the* oil of vitriol, which the students 
(JiHiill, The con/avt/o/] hetween this suhstance^ and Hulpliur 
is tra(!c*d. 

( ;»). Ex[x‘rim(‘n(s witl) common salt and Varee salt. 
Uiseoverv of the spi]‘ilsof salt, of ehloriiu*, an<l of chlorid(‘s 
g(*m*rally; also hiomidt's and iodides. 

( 4). lV)tash and soda ash. Discov(‘ry of potassium 
and so<lium. Th<‘ students are made to distill liu‘se metals 
from the ash and charecnil. 

( h). Nitn* and (liili nitre. Discovery of the oxides of 
nitrogen, of nitrogen itself, of its identity with azot<‘, un<l 
of Hinnmtiium and its compounds. 

Wi/iU r Timi. 

( Cl). Limestone. Dise<iverv of carbon in the limestone 
gas, hy its action on sodimu. Identity of this IkmIv with 
charcoal, niinc*ral coal, (bis analysis, di.stillation of wotxl 
and ctKiI, of p(*trpleum. The nature of fats (animal and 
veget 4 il). Ah‘ohol, etht*r, albuminoid iKnlies. Discovery of 
oyanogi^n. 




( 7)* Study of sulphur and combinations. 

( 8). lV)no ash; the discovery of Phosphorus. 

( 9). Discovery of Fluorine, 

{10). Borax and (piartz. Boron, Silicon. 

Sunmui Tirnu 

As all thi‘ princi[)jil agents and reagents have now been 
found by tln^ student, and pn^partMi by hinn it is not very 
material in what secjinaiee the eoni binations of the metals 
are treat(‘d. Tlio iar^^iU’ ])art of the tinu* is occupied by a 
coursi' in Blowpipe analysis, which is so uniti'd with reae* 
lions in the humid way, that it forms a limited <a)ursc in 
Qiialihitivc analysis. 

The Prof(‘ssor's nob's ar<‘ tin' iruidi* in (his work. Stu- 
dents rccitt* two hours a w<‘ek diirintr all thna* b‘i*ms. 


Ol'AIJTATfVK ANAfOS/S. 

ciforKssoa koknh;. mi; ^ ano mi;, skiujcv, 

Sk<’<>m> Vkak. Fall (m-m, <‘ijL(lit hours a werk; winter 
term, c*i^ht hours n we<‘k, sevm wt*<‘ks. 

This (*onrs(‘ is an am}>li(ieation of the />Ve//7>/y^ 
in itie dir<‘(‘tion of humid reartions. mon* parliiMiIarlv in 
small (jiiantities of an elenM'iit, when a<imixed svllh a lar<ri‘ 
exi‘i.‘ss of othm* elcnumtsdr eomhinations. A. hJliolV text- 
book of <jualitativ(* analysis is foilowecl. I'Ik’ spei t roseope 
is used in all eases when* it promisi's to la* MU vinaihle. 
The slndciits re( it<> on their work, on the reaetion of eh^- 
ments f!:<m(*ndly. Tlu‘V are drilled in Ihf* writin^r and l>al- 
anciiijir of chernieui (*i|nations. The rla>H will ^^<‘nerally 
have a(*(juired protiiaenev enoije-h to pass an examination in 
the middle of the winter term. They are th(‘n promoted 
to thcf <iuantitativ<‘ lahorat<»ry. Those not proti<*ient in 
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equation writing and in recitiition work, must take the 
course? over. Those behind only in the solving of un- 
knowns, ean ho permitted to attend the lectures on quanti- 
tJitiv<^ methods. 


QUANTITATIVE ANALYSIS. 

IMIOKESSOU KOENIG, MR AND MR. SEELEY. 

Se<'ONI) Year. — W’^ inter term, eight hours a week, s(‘ven 
wot^ks. 

Third Yi:ak.- Fall term, ten hours a week; summer 
term, fortv-iiv(‘ hours a week for sc'ven W(‘(‘ks. 

Lectiires two hours a \v<‘ek. Recitation one hour or 
two hours. Rroh'ssor K(»enig's N(»tes. For refen*iu‘e and 
amplifii^al ion are reeonunended: Fres(‘niusV ‘'Qualitative 
Analysis", Ain. Edgar F. ^Smith's Elca*tro-eh(‘ini(ail 

Analysis; Fn‘stauu.*''s Z^'it.'^ehrin ; Anu‘riean Journal of 
Analytical Chemistry: etc. 

For the purpose of introtlueing the siudt'ut at one(‘ to all 
ojMU’ations of analysis, and more (‘S[>eeially that he may 
form his judgiiuMit as reganls rapidity of work and accu- 
racy, the students prepan* chemically pure, crystalliz<‘d 
copp<'r .sulphate, and determine tile copper by gravimetry 
(as CHij S afUu* Kos<‘); by electrolysis; by titration with 
K Cy; by colorimetry in the ordinary way, and speidrosco- 
pically after Vierordt. 

(2). Analysis of an iron ore containing Fe, Mn, Al, 
Ti, Si, l\ S/Ca, Mg. 

(8). Analysis of Pig inm containing Fe, Mn, C, P, S, Si. 

(4) . Analysis of steel containing Fe, Mn, C, P, S, Si,\V. 

(5) . Analysis^ of an ore, containing A.s, Sb, Sn, Ag, 
Oil, Bi, Pb, Fe, Zn, S; also analysis of ijuartz and fluorite. 

(fl. Titration of silver, lead and zinc. 







til the recitation work the principal drill consists in mak* 
ing the students apply to special (uisos theses incthcxls 
which they have acquired in working on the conqil limited 
mixtures, as time will not allow them to make all the 
separations. Accuracy is aimed at first, raj^idity stH'ond. 


SYNTIIETr<t laiEM ISTKY. 

PROFKSSOK KOENKK 

Fouuth Yeak. — W inter term, 2;? hours a \vet‘k (eh*t*tivc). 

Tlie ])rincipal aim of the fourth \ (*ar course is to direct 
the student how to go to work in a n(‘w ti(‘ld of chemical 
research, whethtT theoretical, analylicah or practical. 
There is no end to this kind of work, hut if left to chanc<» 
and untrained cxt?rtioii, its cultivation is not apt to la* 
munerativc. On tin* other hand, if a man has hc<*n train<‘(l 
under experit*n<‘e(l dirta-tion his etl'orts have all charici^s in 
favor of siurcess. It is not possible to<»utlin<* a course of 
tills kind, siiua* each specialty is more or less infh'pcndcnt. 
Hut some* idea may lx* (hu'iv4*<l from the following. 

First, the i<l(*a. I'he stmient may havi* tin* i<l(‘a himsi^lf, 
eithi‘r from att<‘ntivc rea<ling of the t<’(*hnic/»} pcimalicals, 
from a lecture*, or from observation in a mill or fa<’lory. 
In the* majority of easels it will he a suggestion of th<* pro- 
fessor's. Now, afteu* tliscussing the probable or possible* 
sc<)[x* of the inv(*stigation, the*, stiielent iimst inaste*r all the* 
avaihilele lit^rniture* in jeiurnals, proeuaalings of asHiciations, 
patent re*pe)rts, encycIo]ae<lias, e*tc. Wli<*n this is e*a)lle;ct' 
cd it will fx* possibles tei pronounce* ein the* chance's of sue> 
ce^ss or failure in reaching the* dt*sireal (‘n<l. The stiieleur 
will Ik* led to sea* whe^re* anel why edht'rs have* faileal, con- 
scquently where the new experiint*nts will have* to he* start- 
ed from; and accordingly he .s<?ts at work or goe*K ewi*r to 
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aiioth(U’ idea. The results obtuiued will form the subject 
of th(^ thesis of each student electing this course. 

Instead of l(jcturin<r, the professor will hold a seminar 
of two liours each wt?ek. For each week a student will be 
assigned to th(‘ j)rei)arati()n of a report or synopsis of some 
technical subj(H‘-t. After the reading of the report, the 
])rofessor will discuss it, and may be interrupted by the 
students for (juestions, as in a general debating assembly. 

Such special students as prefer to perfect themselves 
in the technical use of certain methods of analysis, rather 
than to investigate new fields and new methods, have per- 
mission to follow their choice, and will have all advantages 
which the professor’s experience may atford. 

The laljoratories and store-rooms of the school are suffi- 
ciently provided with ap})aratus to prosecub? studies of the 
above characUn-. 


ASSAYING. 

riiOFKSSOU KOKNKJ. MU AND MU. SEKLEY. 

Sk<\)ni> Ykau. — S ummer t<n*m; forty-five hours a week, 
one Wi‘ek. 

Third Year. — Summer term; forty-five hours a week, 
two weeks. 

Instruction is given in the fire assay of gold, silver, lead 
and copper un?s, gold and silver coin, bullion, copjier 
‘'rnincrar', and slags. 

The assay lal)orat<)ry contains ten large crucible fur- 
naces and eighletm mufih^ furnaci^s of the Brown pattern, 
and sixU^en cri»cil>le and iinitHe gasoline furnaces (Hos- 
kins V), the inbmtion being to provide a muffle for each 
student, and so avoid iJu* inconvenience of making one fur- 
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nacc do for two or more porsonvS. Th<‘ laboratory is pro« 
vided with a Blake and a Gates crusher, laboratory size, 
to be run by power: lar^e biu^k plates, large and small 
mortars, sets of sieves, etc. Tin* weighing room is sup- 
plied with six pulp scales and five button balances, of 
Troemner's and Beckers make, for us**, in this d('{>artnient. 

Of the three wiH'ks devoted to assaying, almost all the 
time is s})ent in the laboratory; U'ctures and recitations 
form a minor portion of the w'ork. One hundred and 
twenty-five to one hundred and fifty assays are made, upon 
samples ditfering as widely as possible in composition, and 
consequently, in methods of treatment. 


METALLlTRtJY. 
inaiFKssou koeniu. 

TiiUiO AM) Fourth Ykarh." Third year: Fall term, five 
hours a wet^k; winU‘r term, three hours a week. Fourth 
year: Fall term, fiv(^ hours a week. 

Instruction in Metallurgy is given, <hiring the third and 
fourth yean;, in lectures and reei tat ions, suppUmuMited when 
})08sibl(^ by the usi? of text-books arul visits to tla* met- 
allurgical works. The o])j<a*t of tlu^ courst* is to give the 
student a through foundation in t he fundamental [)rineiples 
of the ditlerent metallurgical procemjs. In studying ea<*h 
of th(^ metals, spe(aal atbmtion is paid to the proimrties of 
the comiiKTcial forms, and to the effects of impurities upon 
their value for engiiH‘ 4 udng purposes. During 1 h(^ third 
year, fuel, r<*fraetory nnttcufials, iron, steel and uluwirinin 
are discuss(*d; the various ores of iron; tjie projierties of 
cant iron, wrought iron and steel; the metlifKls hy whi<;h 
objectionable elements in the ore ma}' Ik* k<?pt out of tlie 
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finished prcKluct, or their effects neutralized; theK)ry and 
dew.ription of ]>1ast furnace and })uddling proc^ess; puddleii, 
blistertd, and (Tucihle ste;el; acid an<l basic Bessemer steel; 
and open-hearth steed processes. 

During the fourth ye^ar the metallurgy of copper, lead, 
silver and ^old is studied by lectures and fiv(|iient ref- 
erences to tJie library. It is the aim e)f tlmse courses to 
aeajuainl tlie student with tlu^ bt»st modern American meth- 
eds in sufliedead dedail to enable him to make an intelli;^ent 
choice for the tre^atment e)f any partieadar ore*, and also to 
familiarizej him with the modeu-n metallurgical lit(.*raturii. 

In coniu‘(!tion with these courses fnspuait visits are made 
to the smelting works in the‘ vicinity, and each student is 
recjuired to n^port up<»n the observations maile by him. 

8f u(Ient>s iithhhj i iihr.r of thif courneH Jo Mofalhtrgy muat 
have tal'tn tke frnt years roarne io (7/teinJsfry and ike se~ 
eo7ul year iS eoarf<e Jn MJnrr<do(/y, 


MKTALLrmat’AL DESPiNlNt;. 
pR(»rp:.ssou KoKNio. 

This courst‘ is divided into two parts: 

First Fart, The student is directed to analyze sec- 
tional drawings of furnaces, in regard to numl)er, shape 
and dimensions of parts, to calculate or estimate the di- 
mensions re<|uir(H! for a givtai daily production ami to 
make working drawings for the jmrt.s. 

Seeond Fart , — Designing of a complete plant for the 
nxiuctitm of a given ore. Kstimation of the re<piire<l 
jK)wer, amingenuuit of tlie machinery, (aonomy of space, 
j)lacing of the apparatus in such manner that the successive 
0 [HU*utions re([uire a minimum of handling. Estimated 
cost of the plant. 
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M ETALLr Hi} 1 CA L KX PEUl M ENT ATH )N. 

PUOKESSOU KDENIU. 

This course is essentially a part of the course in Synthetic 
Chemistry, except in so far ns it <l<*als with well esta)»lishe<l 
methods chiefly, and finds its originality in adapting such 
methods to peculiar ore comhimitions, or im^tal combina- 
tions. 

The sp<*cial subji^cts, amon^ whicli the student may 
cbo(»se, are: 

(1) . (told ores to \)v treated <‘illH‘r ly amalgamation, 
by the cyanide process, by chlorination, or by smelling, in 
order to insure complete extrfU‘lion. 

(2) , Silvtu* ores similar to ^»*old ores. 

(;i). Ehn^trolysis of or(*s or si^condarv |»roducts, (either 
in aqui*<»us or i^n(‘ous Ii<|ii(‘iacti<m. 

(4). Stmlyin^^ the influenc<‘ of small (juantities of 
negative <*leinents upon the physical ])ropi‘rti<*s of nudals 
and the jiudallic alloys. 

(a)* Micr()seo[)ic study of nndals. 


M E( ’ HANK : A L EN ( i 1 N EEIU NO. 


JMIOFKSSOH KJriWEIJ. AND MK. MOOlti:. 

• 

Tin* instruction in Mechani<*al En^irn*<*rin^jf has f)e<a) 
ma<le suificienlly full to frive tin? student ]>roper prepara- 
tion for actual work, and t<» point out the studies subse- 
quently to Ik* pursued, sh<»uld ho desire, to continue the 
subject after paduation. FoIlowin<r is a deUiihal sUite- 
ment of the course: 
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Sbco^id Yeae,— F ull terra, two hoars a week, 1 - 

Peoperties of Materials of Engineering.— G renei^ 
qtmlities of metals; cast and wroujOfht iron; steel; copper, 
brass and bronzes; lime, concrete and brick; paints, etc.; 
timber; and cordapfe. South Kensington Notes on Buildr 
ing (Jonstructioiu Vol, IIL 

The course includes a discussion of methods of manufac- 
tun? of th(i moi'c important materials (except such in- 
formation as (aunes within th(‘ province of the course in 
M(‘talluriry), forms in which they appear in the market, 
th<?ir adaj)ta1ion to tJii‘ purjK)S(?s of the engineer, methods 
of pr(‘S(*rvin^ maUu’ials from corrosion and decay, etc. 
The course is supphanented with practical work in testing, 
for (h^lails of which se(‘ s(*ction on Mechanim of Materials. 

N<> t<tu.(lent aaf tj fake t/u\s ctairsc who has conditions in 
Physies. 

Tiiiuo Yeau. - Fall t(‘rm, thri'c liours a week. 

Mkc’Uanism. Laws of motion; linkwork; cams; te(ith 
of wheels, with use of oiiontograpli: vvlua^ls in trains; 
aggi'cgatc mol ion: misc(‘llaneous ju’ohlt'ms in Apj)Ii(‘d 
AJ(*(*Jiai)ics, wili) a])]>li<‘.*{lions. Powcr*transinitting ma- 
chiiKMT, pullcVvS, bell ing. hangers, shafting, clu^ch(^s, etc., 
and dcterininal ion of proper sizes for particular duties. 

1 aught partly fnun lectun's, partly from (loodeve's 
Kh Oioafs nf Mei^haaisio as a l<‘xt-book. 

stmfi of may take tins nmi'nf teht* has conditiita^ in 
M(^t hemat ics^ Aind yt teal Mechanics^ or Mechanical Dram- 
ing. 

Third \ ear. — W inter term, four ht)urs a week. 

Steam Fn(}Ineerin(j. lh‘s<*ri|»tion and discussion of the 
various details of engines: mechanics of the st<*am engine, 
and ih^erminatipn t>f proper pro) »ort ions for its most im- 
l)ortant parts. Taught partly by lectures, mid partly 
from Holmes' " 



J/h istudmt tah thk mme v»ko h^$ <m0Himi 
MuAmatm, Mechaniem^ PtoptrVm of MatertfA^^ or Shop 
; Pra>Gtice. 

Foubth Yeab. — F all terra, three hoiirn a week for six 
weeks; two hours a week for eight weeks. 

Steam Eniuneerino. - An elementary (‘ourso in theriuo- 
dynaini<ss, and its applieatitni to steam and air (engines, 
rock drills, etc.; thesteiiin eiigim* indicator; interpretation 
and methods of working up indicator diagrams; injectorB, 
ej(‘ctorh; sm‘fac(\ jet and <»jector ('ondta)s<»rs; ja<‘keting; 
distril)ution of steam in compound <‘yliiid(Ts. IIoIiiich’ 
The Steam Knghu^ Mippleinented with l(*ctur(‘s. 

Fall l(‘rin, two hours a week for six W(*eks, tlinv hours 
a \\et‘k for eight weeks. 

Val> Ks \M> \"aiak (ilvhs. KincMUfil it*s of lh(‘ plane 
sli<le \alve, link motions, <louhie \al\e gears, radial and 
drop eut-otl gears. IVal)od\'s Vain (iiars for Sfann 
Kiojhas, 

Tii (xse eo}(rsts an not open to (tug •^halntf hart to/ e<m 
(liftonM ni iht pnealhktj tnttl In Sfiaiti h)it/int n i ng ttr 
J/t ehan leal I)r<f tel ng. 

\Vinter t<*rm, two lioiirs n week. 

S'l EAM FncuM.I.IUNO. Bt>ilers. ( ieni‘l ill desrript i(a» of 
the various kinds of modern hojh*rs. I k'hnniiniil ion of 
prop(*r j)ro}>ort ions for healing surla<M‘, i^i.aie surface, 
dues, (‘te. Boiler iijipiirleriaiiees, scftintr^, propoHioiiH 
for boiler ehimne\s. Cart* and miinair(*ment of boilers, 
laiiler testing. Ht^ating value of tin*!-. Wilson’s J natlse 
on Steam HtfUevH. 

WinttT P»rm, two hours a week. 

Steam Knoinekuino. Bumps mid pimi)>irig ni.iehinerv. 
Discussion of typical forms <»j pumps, and tlnn’r a<la|>ta- 
tion to various duties. Metlmds of testing pninps. 

Winter t<*nn, one hour a wj*ek. 

ti 
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Enoinekiung Applianoeb.— S train gauges; lubricators; 
safety valves; reducing valves; steam traps; feed heaters 
and puriiiers; steam separators; damper regulators; the 
various styles of patent grates: steam pipe and fittings; 
boiler and pipe coverings; rubber, leather and cotton 
iK^lting, etc. Instruments and appliances used in engine 
and boiler testing, such as dynamometers, planimeters, 
speed counbirs, pyronu^ters, calorimeters, etc. Taught 
partly by le<*tures, and partly from the various nianu- 
factur(*rs' trade <‘irculars. 

of tht^e on: ojwn to on if stndmt horimj cori' 

difionH In fJu prrvednuf Imn^n n'tnk In Steam En(f!neerm<p 
or Mr.eJntiueaf I tran'iiof, 

Sunnn(?r term, forty-Hve hours a week for four w(‘(‘ks. 

PltAtTK AL WoKK IN TeSTIN<; LaHOII ATOin . Tsi* of 
sl(^am (aigine imlicator. Prony brakt*. and other dynamo- 
meters, testing of <‘ngines and boilers, gaugi's, sttaun 
pumps, ele. 

Thin /.s‘ tatf t*t Onp stad* nt hnetnp {'tmddoms 

hi Phijaies^ Me<'ho n n‘s (f Motrrods^ nr the jnrerd i n<f fer/if\s‘ 
lOnrk hi Strain Enyi nerr! mj. 


MK(’l!ANK\S OF MATKUIAI.S. 
eiloFESsOK KUnVKLl.. 

Tmul) Year, — Fall term, three hours a wi‘ek. 

AppFirvTroK of the Piun(’iples ok Status w Rigid 
Bodies; elasticity and resisiaiu'c of materials; cantilevers; 
simple, restraitp'd and continuous iHauns; }H)dies of uni- 
form strengtli; riveting; torsion of shafts; combined 
stressi^s; computation of proj)er sizes and projmrtions of 
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beams, cohimns, and shafts. {Merrinitin’s Mecfumics of 
Mater ki!^^ suj)pU*inent^d with lectures.) 

No iibfdent om\f take this mihject irho has conditions in 
Avali/^ical Jfcehajiics^ Mathematiesy or Properties of 
Materiah. 

Thiui) Ykau. — S ummer term, forty-live hours a week 
for three weeks. 

Testing ok Matkiuals ok Knuinekiunij. Siu-h as 
wrought and east iron, steel, hriek, eenienl. stone and slate. 
Each student makes a series of Ussts in lt‘nsion, eoin- 
jiression, torsion, sla^arin^, and cross break in<jf, on labora- 
tory testing machines. 


SHOP l‘UA("n(’IC. 

eaoKKssoK KJUWKia., mu. siiiioros a.\i> mii. cckkiki.i). 

Se(’om> Ykau. Summer term, tiv(‘ days a wi‘(‘k for tmi 
we(‘kK. 

Tin* (?ntire summ<‘r t(n*m of th<*si*cond yeai ()f tlu‘ <*oiirs<^ 
is devoted to shop work. In tin* Macliine Shop, instruction 
is given in chipping, filing, scraping, general vise w<irk, 
pipe fitting, and ust? of ma<‘hine tools. In the Patt<‘rn 
Sho{>, a course in bcmch work, making joints, turning, eb?,. 
precedes actual practic<‘ in patfern making. To familiar- 
ize the student with fh<‘ us<* of actual working drawings, 
nearly all work doiu* in both shops is to blue j)rints ma<ie 
in the Drawing Room. In onler that the studimts may 
learn actual shop methods, as used at the pn^j^ent day, the 
instructors vvlio assist the professor in (charge will In; men 
who have had a number of years' practical exf)erjenee in 
the kind of work they are expected to teach here. 

The shoj) wT>rk is planned with reference to the m?ed« 



108 


MicMgcm Minifig School. 


of the School a« well of the Btudents; and ukkIcIs of 
valvcH, link motions, mechanical movements, etc., for lec- 
ture purposes, pedi'stals, hangers, and part of the smaUer 
machine tools nmled in the shops, will Im ma<ie by the 
students. 

The e(juipment of the shops has been carefully selected. 
The Machine Shop as now planned contains work benches 
for twelve^ students, a ‘i4-inch by Iti-foot New Haven Tool 
Co. enj^ine lathe, a 12-inch by o-foot Trent ice eiieiuc lathe, 
two hand lathes, a .*>4-in(h automatie feed Hlaisd<‘ll drill 
press, a 20-in<h Lod^e and Davis drill pr(*ss, a lt)-inch 
(rould and Kberhardt shaper, a Whiteom!) planer, of ca- 
pacity Sx2x2 a Hrainard No. 4 Tnivcrsal milliner ma- 
chine, one wet and two <lry (‘incry ^rind(‘rs, and several 
smaller machines tools. 

A 20" x20" x4 foot Seller's plarnn-, a 14"x(} foot Lod^e 
and Davis en^iin* lathe, with powen* eross-fe<‘d, a bV'x.*) 
foot I^ltnaln (Mi^dne lathe*, and a lo" Ik^ynton tSi: Plumnn*!* 
traverse- shajan', have* also l)e*e‘n or<le‘re*<l, and will be* avail- 
able' for use^ dtiiin<j: the‘ sennnuu* te‘rin of ls04. 

The assortment i)f eliueks, taps, elrills, re*ain(‘rs and < 2 :e*n- 
eral tools is ve‘rv eoinolete. For practice* in pipe* tittinjif a 
separate heneh has l)e*e‘n provieieil, and a (‘omplete* se‘1 of 
j)ipe t<>o!s and tiltiners np to two inehe's inclusive* is in 
stock. The* pnm*nt Pattern She)[> e*ontains two (4(*ine*nt 
wood lathes, a Jill-inch Fay hanel saw, Be*a<4i jiir saw, e*inery 
wheels and irrindste>ne*s, lVelrie*k an<l Aye'i* <jro(iire <rrinde‘r, a 
v«*ry comple*tc jissortme*nt of hand tools and appliances, 
iiud we»rk heuches for e4^hieH‘n stuelcnts. Eae*h stude*nt, in 
each shop, has a se*parate* work bciu*h, lockt*!* and se^t of 
hand tools, for which he will he he‘lei losponsihle. Any 
daniiige to tools, or other part of the eHjuipmemt, beyond 
wear and te‘ar by l<*^itimate use, will he cliarfft*el to the 
student ace'ountal^le for it. 

The check system of accounting fe)r tools is used in both 
shops, thus familiarizing the student with its ojH^rution by 
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actual practice. Both shops are lighted with eleetricitv 
furnished by a No. 4 Edison dyiiaiiH* in the testinjr room. 
Power for shoj>s is supplied by a '.♦xi*-ineh New York 
Safety vc'rtical hi^h s|)eed enirine, arran^(‘d to tak<^ steam 
eitht^r from tiie boihu's in lh(‘ huihlin^, or from the b(»ilor 
in the Stamp Mill. 

To familiarize thestmh'nt with the op(u*ation mul eareof 
maehiiu'iy. each one will be detailed frouj time to time to 
fire till* boiler, run theentrine, clean and(»il the machint'ry, 
and to [>erform such oth(*r dutiiss as the instructor in 
charge may assiixn him. 

^\V/ stfidt iif/< Inivlfi'/ (‘(tnd tf fnns m I h'd tvt l\l (ine)d<n'y 
Mt'idiU nn s, ftf Pi'npi rttrs of J/if/c/v/f/x, ///e// fidt' thfs 
o.i'fujft t hosf inha i sjotjt trnrh' (Oihf. 


Spvcinl Sttuh nts iit Shop W'ork, 

Tliosi* wlio desin* to take shop work only, and devote 
all their time to it, may be admitted as special students on 
presimtation of (*vid(*nce that they can ])ursue the course 
with |)rotit. Su(*h s[)(‘cial students must be of ihi* a/^^e jire- 
scrilied f(»r <*ntrancc, and should havi* tJie cijui valent of a 
hi^ii scliool course. Application shouhl bi* made to the 
lh*of(*.ssor in char^Ti* of the work not later than one* W(‘ek 
before tlie coui-se opi*ns in tin* suinnn*r term. Sao/t Hperial 
trUi hr Sidpof. ft) tdl tfo USfOf/ todrx of d (sftpUlir 
tn fJio^ s{dto(d^ iind nuLst hr vtytdftr to ffw/t of frodfutot^ ov 
f trdf he d eopjjed ft'oitt fiu* voorse. 

No stH<Pni (fddl he (dfioerd to voter the (‘ottr^f offer tlui 
fimt treel of the xoouoer ferot. 
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THE THIIEK YEARS COURSE FOR THE DEGREE OF 
MININ(; ENGINEER. 

Tho cIuHHOH to padiuitc in 1805, will follow the ro^iilnr 
thra^ yonrs' ooiirw laid down for all Btudtmts wlio ontorcd 
previouH to tho full of 180;>. The* following is an outline 
of the work the^y will follow in this dej)arlinent in 1804-05. 

Skconi) Yeaji. — W inter Tcwin, two hours a week. 
PuorKKTlKS OF MaTKUIALs:— Xntrs 

on Boililimj Vo nuf motion^ Vid. III. 

Winter Term threi* liours a week. 

M K< ‘RAN ISM ; - ( I oodtn'e's Kleifo nts **f Merh(tiu>^)n. 

Tiiiui) Yicah. Fall Term, five hours a week; Wintcu* 
Term four hours a wet^k. 

Stkam Fn(jinks ani> Bou.kus; diolmes' Thr StetUH A//- 
grne^ sup]>lemented with l(‘<*tures. 

Wint<‘r T<‘rm, one hour a week. 

FN<iiNKKKiNo AeriJANc Ks; Tau<rhl hy lectures. 

Fall 'Ferm, thre<‘ hours a we«‘k. 

Mkoiianh's of Matkuials: MerrimanV Mechanics of 
Materials, supplemented with hn'lnres. 


E*impnunt. 

The Minin*; Si*lu>ol is well [)rovickHl with instruments 
an<l machinery necc^ssary for practical demonstration of 
the suhjtH'ts taujrht in the class room. There are now- in 
stiK^k, one Tabor imiicator, one Crosby indicator, one 
nine *md Rolw^rtson indicaUw, ei^ht ta^lar planimeters, 
tliree varieties of stemm calorimeters, Um of Greeners 
standanl th<Tmoinettu*s for calorimetric work, 
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stop w«toh, Tnbor spoed <?oiintt»i\ Si'liaotTor and Budon- 
bur^ tachomctri', lazy Hint* and Roln^rtson mUn*- 

in^ motion, t\vt> drauLdil ju^an^os, AsluToft boilnr tt'st 
pump and ^aimt*, ^auj^os for ust* with waU*r or sttvun, oiu* 
Shaw's standard m(*rt‘urial foliutm ^aiiL^o tt*stt*r, Aslioroft 
pyromcti*!’, Bristol rt‘t*t)rdin<r ,irau<rt\ a number of working 
injectors with cut inodi‘ls of sanu*. t‘lc. Ft>r indicator 
practict*. th<‘rt‘ art* now availabh* thcUxtt New York Sab*ty 
en^im* in the shops, an Sxl*J Buck<*yc (‘nifiia* in Stamp 
Milhaud a exa hiirh spt‘t*d (‘iiirine to bt* ust‘d for tlrivin^ 
tin* tt‘stinir machines. 

Till* School is provitled with a ItMi.ooo lb. mat hint* littttd 
for tt*sts in tension, compn*ssion, elites brt‘akin^ ami shtmr- 
in<r, a I'hnrston autoaraphie loision machim*, an ()lst‘n 
2,i»oo lb. cement t<*stt‘r, appliances b)r testiji*: tin* sht‘ar- 
intj: stnaiLdh of wootl, ami an Ashcrtd'l oil testin;jf machim*. 
Th(*re art' also on hand a Ht'iminir t'lt'ct rit‘“Ct»nlat‘t micne 
mett'r for nu'asui'emt'iit of (‘Xtt*nsion, an ( )lst*n t‘h*cti*ic con- 
tact comprt'ssion micrtnm‘t<*r: a tletit*e(ofnt‘lt‘r, a Brown 
ami Sharp \'(*rnit*r calipt*!*, ami s<‘vt*ral sert'w mi<‘nnm‘ttn>. 

Tliost* lj:»sine materials to be tt‘stt*d should makt* .‘ippli- 
catitm to tin' proft*SM»r in charirt* of tln^ depaitment. and 
imtke dt'linitt' arran^t'infiits with him for the piaa ist* work 
th<*v desirt* to havt* tloiit*. 


Sar linthlirnj uml Riiuipnimt 


Owiii^ to tin* increa.sine- attendance, ami th<* t*x(en.sion 
of the* we)rk of this department, dm* to the mioption of the 
F(air Years (Y)urse, it has lM‘come mH*i*ssiirv to make a 
material increase* in the equi})ment, and provide larp*rand 
iH^tter phinm*d laboratories than those now in use in the 
main biiihlinp:. To ima*! this nee<l th<;re is now nearly 
conii)Ieted a new building, in which provision has laHm 
made for iunple laboratory .spacu*. 1’lie .additional instru- 
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mentfi and mac^hinery necessary for proper equipment of 
tlje new lalMiratory will he added at onc(‘. 

Tb<‘ inaeliine and Pattern Shops, temporarily located in 
the main hnildin)^, will, after Au<rui^t 17th, 1 k^ re- 

moved to the new huihlin^, whi<‘h is especially designed 
for sh(»p an<l laboratory |)urposes. This buildin^L^ will con- 
tain the followintr-narned rooms: 


ItASKM KNT. 


Machine Shop n7x24 feet. 

Engine Room o4xl7 fe(4. 

Electrical Laboratory r‘>4x27 ft‘et. 

Lavatory tisxlo feet. 


riKST FLOOR. 


Pattern Shop n7x:i5 feet. 

Lecturt' Room 2Sx2() feet. 

Professor's Oilict* Isx 1) f<‘et. 

Tool Room llx S ft»et. 

Lavatory 12x12 feet. 

Paint Shop ItJxRt feet. 

Model Room iSx tt feet. 

Storap' Hatlery Room ir>xn feet. 


SK(TON0 FI/K>H. 


Drawing Room 5^7x25 fe<?l. 

Blue Print Room 12x S ftx^L 

liCeture Rm>m 35x28 feet. 

AssistunPs Offitn? 12x11 feet. 

()ffict» of Mining, Det>artnient U>xl5 fei»t 

Map Rinmi 15x12 feet. 

Lavatory 11x11 fecL 
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An Annex contains a Fuel Room 10x34 and a Boil- 
er Room 20x34 In the latter will he loeattnl three 

boilers, two of which are to be used for lu^atin^ purposes. 
To enable the stiuhait to become priudically familiar with 
w'ah^r tu}>e boilers, a 5S HI^ Siirliiio- water tula^ boib‘r will 
Ik^ used to su}>plv steam to shop and labinatory cni*:in<*s. 

As soon as the building is ready for otaaipation, a ma- 
terial increase in both sln»]» aiui labonitory e<|uipmcnt will 
Ih‘ made. The* »nunber of machines, hand tools and appli- 
ances, work l>enches, testinir a])]jartitus, etc., will be in- 
creastMl sufli<*i(‘ntly to provi<le ac(‘ommodalions for from 
sev(mtv to eighty students at work at oiu* lime. Ik»tb <*n- 
^ijines now in use will Ik‘ rcdaiiuMl, and to them will be add- 
ed a new S''xt>4’' ('orliss engine* fitted with surface con» 
densfu*, and all attachments needed for eon»pb*te engine 
tests. 

Owin^ to the dauL^er and incorivenienec^ of iras in tin* 
shops, it has been decided to li^dit the whole buildin*f with 
ele<*tri<*it V. 


K!dO(’'riU(^\L KN<JlNKKlJIN(i. 

t*KOM>SOa KIDWKLL. 

Tin* us<* of electricity in minin*r, both as an ilbiminant, 
and as a motive power for Iiaulinjjr, jannpine, and operat- 
in>ir })ortable machiiu'rv, re<juir(‘s «)f tin* ininin;: (*n^im‘(*r a 
working knowled^re of Fleet rieul Kn<rineerin<r: lie»i<*e an 
elementary courw* in that subje<*t is pres<*rib(‘d f(»r all n*^- 
ular students in this in.Hiitution. 

The instruction is mad<^ as comprelaaisivc* as fh<* time 
available will permit, and special care is talj^en familiarize 
thestinlent with the fnndameiiUl prim iph^s of the sci<*nce. 
Sufficient ground is covered to enable him Ut undcn'staral 
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th<i electri<!al nnichinery, appliances, and processes in gen- 
eral ur<i\ an<l give him a good foundation for more a<l- 
vanci'd work, should li(‘ desire to devote himself more 
jairtiiMilarly to Electrical Engineering after graduation. 

Th(? preparatory instruction in Electricity given in 
n»ysi(‘s is suppIcnu'iitiHl with the following course: 

Tiinu) Yeau, Winter term, lhi'(‘(‘ Jjours a W(‘ek. 

Fonmi Veau, Fall term, three hours a w(*ek: winter 
term two hours u week (cdcctive). 

Ei.e<tju< a/. Instio MEiNTs AND M EAsuREMENTs: Pri- 
mary hatteri(*s, tlu* various f(»rm^ of ammeters, voltnuders, 
bridges, r(‘sistane<‘ sets, ete., an<l the method of using 
tlunn in making nM’asuremmts of eurrenl, (*l(‘ctro motive 
force, insulation j‘esistanc»\ and in determining faults, (‘1c. 
Pow(‘r and m(‘:ism‘enicnt. 

Ef JATHlCAf. Encineeulm;: Tln'ory of dyiKuno, both 
(UrtM't and alternating (Mirrcnt, with dcs<‘ription and dis- 
cussion of the typical forms in g(‘neral use; motors and 
th(‘ir applications: t lan^formers; stage hattcric's; wiring; 
fittings: (Me. {Siingi» and Ur.> >k“''>' Kntjhu'f r- 

and ibidt's //ev/a^/mv /*/ Wlr 'nttj / liUhlhottk, 

Sumnu'r l(‘rm, forly-tive hours a wei‘k for two wc(‘ks. 

Pra<ti< Ai. Work in Ei.e<tui<'al Laroratory : Meas- 
ur(‘m(‘nts of eurnait, cl(‘ctro motive force. r(‘sistaiu*c, cali- 
bration of instruitumts, (‘tc., d4‘t(‘rmination of (‘llici(‘ncy of 
dynamos and motors. Praclict* in running dynamos for 
arc and imauuk'seent lighting. 

77#Av fY>///’,sc /.V not itjh n amj shu/rnt 

in y%//.v/c.v, An^ihjtiiud JAcA/od*cx, JAc/ara/- 

Ciil /Avrav‘a|/, e/* SUnui lunjint rruttj. 


In the new F^igineering building now enacted an EUt in- 
ml Lnhumtory has Ikm'Ii provided for, and it will 1 m» thor- 
oughly e<pup|KHl with the machinery and ap[)aratu8 neceg- 
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aary to give the student a practical acquaintance with 
electrical light an<l power work. The c(|uipinent will in- 
clude inciuulcsceiit dynamos, bolli direid anil alti*rnating 
ciirrent, and an arc light machine, with t‘omphde> switch 
boards, current and prcssun^ indicauu’s, reg\dators, trans- 
formers, etc. While tlu‘ labt>ratorv is running tin* (airnait 
neccessarv for ligliting tin* building will Ik* supplied from 
the dynamo room. 

The dynaiTios will be drivi*n l)y a s(*parat(‘ high speed 
automatic* engine*. 

The instrnnH‘nts nee(‘ssary ft>r electrical tt'sting will also 
he provid(‘<l, as wt‘ll as a baltery of not h*ss than tw<‘nty- 
live storage* cells, tt» furnish current for nu*aMirements, 
lecture d<‘monstrations, and el(*etrie piojct ting lantern. 

(•ntil this lal)oratorv can he litt<‘d up. tht‘ instruction 
will he giv(*n mainly by It‘etuiH‘s: but in eomuK tion with 
the shop course soim* pra<*ti<*al work in <lynanio running 
will he giv('n. A 12 K Kdison dynamo h;is tith'd up 
complete, with switch Isiard, rcgulattH*, etc., and is wired 
to liglit the shops and nu'chanical laborattu v, 1'licrc ai‘e 
also a 2 IIP Sprague moi(U*. arrang<*<l to <hivc some of the 
testing machinery, several .Xyrton a!id P<'ri y arum»‘trrs and 
voltmet(*rs, Kdison ammeter, storage rejls, and other in 
strumcTits for ('h*etrieal work. 


PLANK St IIVKVI NL. 

CKOFK>SOlt . 

f'lltST Ykah.-“ Fall term, three Inatrs for six weeks: 
Winter term, three hours a w'eek. 

The cours<^ in siirvt'ying is designe<i to l^e praeticHl and 
complete us far tus regards the m*diruu'v wants of a mining 
or civil engiiKHW. The e<»urHc* begins in the \vint4<r term 



116 


Michigm Mtmng School. 

of tho first year. Tliis part of the eoiirse is devoted ex- 
elusively to the stiniy of the computations necessary in 
])lane surveying, and to the making of maps and scales. 

Johnson's Th^'.onj nyid Prarttre of Sitrreyltuj used as 
a text-hook. The Topographical Drawing, which is in 
charge of th(‘ same instnictur, is arran<^ed with special 
reference to tliis course, an<l the two suli/ects are made 
to harmoniz(‘, and to pr<‘par<‘ th<‘ studt'ut to pt^rf(»rm tlie 
practical work of tin* sunmxT <*onrs<‘ in siirviwin^ with 
fu<*ility. 

Understandin<j: th(‘ computations and the methods of 
plottin^^ tin* student is able to a|)preciate the different 
ineth(»<ls <»f colle<'tin<^ <lata, aial < an <i(‘vote. liis whole atten- 
tion to them an<l to th<‘ [)ra<*tical work. Tn lake thU 
e&f/rfic f he nyulor xfodiitf oiust /lorc pos.sn/ in oU thr pre- 
{;< ^din ij . Md i o t d%s\ 


FIKLl) WOIJK IN St UVKVlN<i. 

MU. ACUOrr A NO MU. OAMS. 

Fihst Ykau. SumnuM* ttaan, fortydive hours a w(*(*k 
for eleven weeks. 

During elevtai W(*eks of eat li summer a specaal (*{airs(* of 
survt'vin^ will he conducted. Attiaaiance upon tii is course* 
is ohlij^atory fur all re^Lfular stmhmts win* intend to corn- 
])lete the first year. The ohjt'ct of this summer coiirsi* is 
two fold: 

« 

First, to ^ive the rt'^ular students more thoroujxh and 
extendtHl j)ractice in the field than it is [possible to do when 
tln*y are attending to other .school work. S<*(*onti. to pro- 
vide a thorough, practical course in surveying for persons, 
other than regular students, wh(» may hei desirous of l>e 
coming surveyors, or who may wish to obtain praetica 
ex|>erienw in tlu' subjind. Tliere is perhajis no (*(>urse o 
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study which cun l>e offered hv un institntioiK that will )^ive 
such quick and protitahh* n^turns for tlic inoney and time 
expend<‘d hy the })upil, as a thorouLfh, j>racti(^al course* in 
surveying, since employment at a fair salary can almost 
always Ik* obtain<‘(i by a comp<*tent svirveyor. 

In tills summer course stialy and jiractical work are 
combined. 

Johnsoirs Theory and PraaiffYnfSarr^a/hnj (last edition) 
is used as a text-book, lH‘ing suppUammbul when ue<*<‘ssary 
with lecturt‘s. (ten<*rally the^ tirst liour of the* day is 
dcvot<‘d to class-n>on) work and the reanaindeu' of it to ticld 
work. 

The subje(*ts studied comprise* the use and ailjustUHait 
of surveying instrunuaits, and m(*thods of surveying. 

For iield work tin* students are g(‘n(‘rally divid(*d into 
stpiads of two m(*n ea(*h. Fach S(juad is re(|ui!’ed to niakt’ 
a certain number of surviws, an<l i‘a(‘h nn*inlM‘r of the 
squad lias to make, from the work done, a full s(‘t of notes, 
(omputations and maps. 

Tin* tiidd work consists of: 

1. FxcM’cises in pacing, with a <h*tailed survey of a tiidd 
by pacing. 

Prai tiee in idiaining distanees, and in laying* off right 
angles and paralhd lines with tin* ehaln. 

y*, Praetiee in ranging lines with sight p(»]<‘s under dif- 
ferent eondilions. 

4. Fxeieises in rea<ling eompass bearings. 

5. I)etaih‘d rsurvey of a farm, nude by means of solar 
compass an<l chain. 

t». A<ijustmeitt of the iiand h*ve|, and jiraetiee in \itt> 

imt, 

7. Top(»g*ra pineal survey «»n the* rectangular plan, with 
(‘ompass, chain and hand h‘vel. 

S. Adjustment of the* transit, and «‘xere;jH(‘K in reaeling 
the angh*s c»f a triangle hy the reiH'itition method. 

lb Determination of the true meaddian hy obsiU'vationH 
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on Polftris and on tlw «un, and by means of solar attach- 
ments to the tj*ansit. 

10. Uimning a close traverse, the angles bein^ determin- 
ed by repetition, tln^ disianetrs m(\*isured with a steel tajHi, 
and afterwards (jorreeted for inclination, catenary, and 
tern p<a*a tore. 

11. Running an azimuth traverse around a ])oly^on, the 
distances beino- ineasunal by stadia. 

12. City survey in^^, laying out lots and streets, and 
determ in in<r the position of house and fence lines. 

IJl. Ailjustment of the Wye level, ami running a line of 
levels about om* mile in length. 

14. Survey of a minin^LT claim, with transit, according to 
government regulations. 

ir>. R(*l rac ing and subdividing of a section of land in 
aceordaiUH‘ with the rnited States (jovt*rnm(‘nt ti(‘ld notes. 

10. Topographical survey with tin' ])lane table*, bascnl 
upon a sysban of triangulation with tin* transit. 

17. Toj)ogra[)hjcal survey with transit and stadia. 

15. Railroad survey. About <nn‘ mile* of road is loeat4'd, 
slope stakes set, pi*otih‘s, maps and cross sia-tions made, 
and the cuttings and embankments calculated. 


The cHjuipment for instruction <*om})riscs the following 
sc‘t of instiamu'nts: Om* [dime table from Huff and IU*rger; 
nine transits, three from Buff and Berger, thn‘«*from Heller 
and Brightly, two from Fautb, oiu* from (Birley; live Burt 
solar compasses; tiv<^ magnetic compasses; six Wye levels, 
one from Buff and Bcu ger, three from Heller and Brightly 
and two from (Jurley: tifteen IiOi*k<‘ hand U'vels. In addi 
tion to these more ex|>ensive instruments, the Sidiool own 
tlu* nm^ssary jfuimlK'r of mining lam|»s, chains, stwl taj)ef 
{H)las, rods, etc. 

Two of the transite are provided with three tripod on 
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tits for niJn(‘ surveying, and all tin* tra?isits arc* julapU^d tt) 
mine tis well as surface \vt>rk. 

Persons who wisli to join the Sninnuu* course only* are 
required to pr(‘|)are th<‘nlselv(^'i upon the lirst two hooks 
of Davies's Surveying: reviseil by Van Amrini::(‘. in the 
subjects of Plain* Tri^ononu*try, Logarithms and Mensu- 
ration, 

Tliosi' attendini;: the Summer Courst* should provide 
themselvi's with dohnsoirs Thmry omf 7Vnc//cc (f Sur- 
vef/rNf/ (last edition), a pair of six-inch dividers willi pen 
and pencil uttachnu*nts, a ri^ht lim* [)en, a decimal scale, 
a lar^e trian^h*, a T s<juar<*, medium and hard ptaicils, 
and a twc‘nty-liv(* foot st<‘4*l ptu‘kt‘t tapi* liTaduatiMl to ha*! 
and t<‘nths. Thesi* artieh's are indisp(‘nsahle, but addi- 
tional drawing* instruments will be found convenient. 

Idle furnishin<r of the surveyine- apparatus by tin* Min 
in<jr School is a considerabh* <*x}iense to the institution, and 
while lt>sses <hie to ordinary and le^ritimatc wear and tear 
of the instruments are borm* b\ the school, any injuries 
due to careh*ssness on the part of tin* student must In^ 
ina<l(* ^ood by him. 

I'he sumnu*]* cours<‘ in survt*yin^ will commence ea<*h 
\'(‘ar about the fiist <»f .lunc, and all pc'jsons wh(» desin* to 
att4‘nd are nMjU(*sted to .simkI in their names eai-ly to the 
professor in charire of tln^ courst*, or to the I)in‘etor of tin* 
Minin<r S<-hool. in onlcr that pr<qa*r [>rovision may b<* 
made for tlumi. d'his (*ourse, like lUI <»thers in tin* School, 
is free to any one who is prop<‘rl\' qualitit**!, wln*ther a resi- 
dent of the St4it<* of Michi^LCnn or not, lln* course is ^iven 
in Hou«jrhton. 

He<f\d<vv in nrder to tah' thii< convHt^ rnn^f hone 

ponml in oil the preneditoj Mafhnm<tfi<'H and Hone Sor- 
veying. 
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MINE SURVEYING. 

FHOFESSOIl . 

Se(X)NI) Yeak. Fall term, one hour a week for six 
w(a‘kH: Winter term, one hour a week; Suinmer term, 
forty -live hours a we(^k for two weeks. 

Instnu'tion in Mini* Surveying is ^iven to the second 
year students Ijy means of text -books, lectures and rt'cita- 
tions. Many practical problems areassiirned the stiulents, 
U) be solv(‘d by them. 

The tit^ld survey <*(>ndu(te<l in the first year lar^!:ely [)rc- 
pan‘s the sttaUait for the inira^ surveying. The first two 
weeks of the sj)rine^ tcu'm, priHa^din^ the four weeks ^iven 
to practical mining, are sptait in making a compleb* sur- 
vey of som<‘ mine or portion of a mine. In the survey, 
lines are transfernnl underpx)und, shaft lines are estab- 
lish<*d, and courses are run in cross-cuts. Drifts, stopt^s, 
rooms an<l stations locatt^l, and cross and loncfitudinal sec- 
tions made. IMans and elevations are made of the mine 
surv(‘y(‘d. 

Ri ij^dar fifttdenU fakhig ////.v held trork hoce p(hH8ed 
in i hi' preceding o'ork in Mine Sitrri'gi/tg and in the. Plane 
Sarreying. 


MINING. 

rueFKssoit . 

Sei'ono Veak. Fall UTin, three hours a wtx^k for six 
weeks; Winbu* term, three hours a wix*k; Summer term, 
forty-five hours^a week for four wee^ks. 

Third Year, Fall t^Tiiu four hours a wet‘-k for six 
WtK‘ks; Winter term, four hours a week. 
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Foukth Yeau, — W inter term, nine hours a wwk 
(elective). ^ 

This course is striven in lectures aiui texl hook work, sup- 
pleniented with drawiiurs, phot()o:raphs and the actual 
examination of mines, and extends throuirh llu' second, 
third and fourth years. 

In general, instruction is given in (‘xcavation, prospect- 
ing, mine dt‘V(‘loj>ment, underground opcTations, miin* v<*n- 
tihition, mine lighting, mine surveying, designing sliaft 
and rock houses, location of tin* various j)arts of a minc^ 
plant relative^ to one another and to the underground work- 
ings, inirn* accounts ami mim‘ manageimait. 

The (‘ulin* working day for six wet^ks of the s})ring t(‘rm 
of the st*cond y(‘ar is given to mine surv(‘ying and tin? 
study of mifU's and mining opeialions. 

Instruction in Mining KngiiMHU’ifig is given in tin* 
fourth ytair. 

More in d(‘tail the ccairse is as folh)ws: 

(1) Ex<’avations OF Eautii am> Kock. M(‘thod of n*- 
moving material: machines and tools used in loosening 
and handling matt*rial; <?xplosivt‘s used in looscming ro(‘ks; 
and drainage of pit excavatcHl. 

(2) TFNNKf.MNii. Ex«*avating tunnels: t inducing tun- 
nels; removingof excavate<l material; ventilati<»n and loca- 
tion of tunnel: exatnination and surv(‘y of miiH'ral prop- 
(U’ty and making n‘ports on work dom*. 

(2») QFAHKYiN(i. Formations <juarriisl to advantagi*: 
methods us(h 1 dep(»nd on geologi<'al f(»rmation: op(m 
(|uarryine; underground (juarrying; <*xj)losiv(‘s, cliarg(‘s: 
block splitting and dressing. 

(4) Pia)si*ECTiNti. Various inethoils. lm[)ortan<*e of 
doing work w<*ll. 

(5) Mine Devkfofmknt. Location and siiddng of 
shafts, test pits and winzes, a!id drivin^^j of <?r(^ss-cuts, 
dnifts and adits. 

(6) Duillinu. Various o|H*rations in whicli drills are 
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used; inachino drills for doep holes; machine drills for 
shallow holes; drillin^i: in shafts, winzes, slopes and drifts, 
and placing holes undtn* various conditions. 

(7) Blasting. Theory of blastinjr: conditions that will 
admit of bhistin^: (ixplosiv'es used in blasting; charging; 
detonators; methods of firing blasts; ventilation; removal 
of stuff. 

(8) Haulage. Various conditions met with in haula^r, 
loadin;i^ tram cars; use of sl<‘d^es, wh(*el harrows and carts, 
in getting nmterial moved to tram-cais; tram cars, their 
form, size, sha})<\ and material of construction; motive 
pow(‘r for tram-cars, and tia^ various ways in which it is 
applied; inclined plaints, gradients, and It'vc^l roads; junc- 
tions, stations, and lairvcss. 

(ih Holstin(J. Power to he used; transmission of ])oW4T 
hy win^ rope, conij^resstMl air, sbaim, watm* and (dectricity ; 
conical and (‘ylindrical <lrums and nads; ro}>es, girders, 
ca^4‘s, ki))hl(*s, safety dt'vices, an<l si^uiallinir. 

(10) KxenosnEs. Nitro-<^lycerinc; various explosivtis 
prepared with nitro-^lycerim*; oth(*r hijjlj explosives; ful- 
minalt^s; dircadions for usinir an<l nudlnxls of tirinef. 

(11) Huainage. Sources of watia* found in mines; 
keepin^^ of water out of mim‘s; nabiral drainage; drainajrt* 
by means of nuadianical devices and pumping imndiinery. 

(12) Ventilation. Caus<*s of ha<l air in min<*s; natural 
vaaitilation; winter an<l sumimu* <*urrcnts; artificial venti- 
lation; furnac(‘s, hlovvinjL? machines and fans; (‘onditions 
to ))e ohs«*rved in distribution of air currents and t(‘sting 
of bud air. 

(P^) Li(aiTiN(i. Candles, air himj)s, coal <ras, and elec- 
tric li^htin*^; ilistributiou of lights; v.arious safety deviws 
used in lighting and expensi* of lighting. 

(14) TiMHKKiNG. Timbering in shafts, cross ciits. winz4*s, 
<lrafts and sloja^s; handling timlK>r: kinds of tirnber ustxl 
in miiu*s; pn*seVvation of tiiulKT; ci)st of timln'r; siiving 
of timlHT resulting from the use of caving and hUtng 
methods. 
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(15) Hyi>rai’lic Mining. Phyaicai conditions; methods 
of placer mining: some of the pro{>erti<*s of water; iH>n- 
struction of dams; waterways and sluices. 

(lt>) CoAii Mining. Exploring for coal; lo(ds used in 
coalmining; methods of working coal; viaitilation of coal 
mines; tindiering; haulage and tlu‘ mon* im[>orlant opera- 
tions coiinectetl with coal mining. 

(IT) Deep We[.ls and Deep Bopinijs. Whi'H' em- 
ployed; various methods of making borings aial making 
wells. 

(18) Aik CoMPUEssous and Hoc k Dkiles. Mcn'lnmism 
of rock drills and eomprc'ssors; tc'sting elli(*it‘nev of ma- 
chine's and ecmiparison of various makes c»f machines. 

(Itb Ach'Idents. Accidents fi*om <‘\plosivc‘s and fr(»m 
falls of roof and side's; acM-idc'uts from oth<*r causes; mc'ans 
of guarding against aeei<l(*nts: Ic'gislation regarding th<‘ 
prc'venting of aeei<lc‘nts. 

(1^0) SritEAC’E Pi.AN'rs. Consideration of various condi- 
tions to b<? inc't; surfac'c (M|ui]>ment; ioc'ation of ])o\V(‘r 
house's, boilt'r houses, roe*k houses, <lrys, shops, tramways 
and railroads. 

Mine .Vcx ounts. Books to be fouml in most mine 
otlie'C's; e*nt(‘nng and balancing accounts: (ost sbe*(*ts; re- 
ports ma<le' to mine* otlie-ials and sto<‘kliold(‘rs. Each sUkI* 
ent taking this subjeM-t is givt'ii a s<‘l of books in which to 
emte?r and balance* ae*e*ounts. (/osts ami e'sl imat<»s of mine' 
supjdic's are an important eonside*ration in coim<*etion with 
mine' a<*eounts, as he*r<* given. 

(2*.^) Mine MANAeiKMENT. Mine* oliie ials and tlx'ir du- 
tic's; some of the <jue*stions to be* answe'rcMl by the* oliieials; 
place of businc'ss of mine* eetlicials; salaries and wage's: work 
done by e*ontrae*t, ami on e'ompaiiy aceamnl; tributes work- 
ing and its ivsnlts. 
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WOHK IN PRACTICAL MINING. 
rnoFEsson 

Practical Mining^ u8 ^nven in the course, (•(>nj[)reh(*nds 
the study of mine equipments and inininjjf opc'rations in 
and aiiout the mines. Excursions are made under the in 
structor in ininini^, on Saturdays, <lurinjr thc^ fall and winter 
Uu’ms of the secorul y(5ar, to the eo}){)er mines in the 
vicinity of th<‘ Minima School. The student is t^arly made 
acc|uaint(d with the ^(‘ueral workin^r of copper mines; 
which is a ^reat advarita/re in the le(*ture room to j)ersons 
not having })ri‘viously some knowledge of mines and their 
Operation. 

During tin* sprinjLT term of tin* second yi'ar, the cmtire 
working day for four wt^^ks is ^ivr‘n to the study of iron 
mines. Half of this tinn* may he put in at a lar<re mine. 
The student is required to study in detail tools and ma- 
chines, and drilling. hlastin<r, haulaire. Iioistinir ainl timher- 
in;t>f operations. Ih* makes sk4*tclu*s, which are turned 
over to the instructor at re^LTular intt^rvals to lu‘ examiiUHl. 
During the* nanainin^ two weeks the class ^oes from mine 
to mine, makiii]^ a stinly of the variations from what was 
seen in the first iron mine visited. This plan is followed 
in the study of copper mine.s. Occasional trips are made 
to the mines durinjjf tin* third ainl fourtli y(‘ars, to <*xamine 
special features hearing upon work in liand at the School. 


MINING KN(HNKKUlN(f DKSKiNiNG. 

l»IU#KKSSOU AND .MU. MOOKK. 

Fourth Yi*:;ab. — W inter term, niru* hours a we(*k. 

In mining doai^niii^, tin*, student de.sig^ns in the drawmg 
room, under the direction of an instructor, foundationa, 



of 126 

trestles, shaft and rock honscxs, an<l timlier construction 
for iindcr^’oiind service, (bniplete workinir drawin^ 2 fs 
are nnide of tin* constructions desi^nt'd. 


Ii< rPANV. 

TIIK niUKCTOK. 

Skcond Ykaii. — F all term* two hours a w(H*k for ci^lit 
weeks. 

Instruction in this subject is ^iv(‘n by lectures, with reci- 
tations upon th(‘ saiiH^ It is inlendc<l in tlu'se lectun's to 
jjfivc* a bri(‘f review of botanical classitication, thc^ s}»ecial 
chfiractci's of important plants t;conoinically, and thtar 
various uses. Tlu* o))jcct is t<j prcpan^ the stiahait for 
his sui»sc(|U(‘nt work in JuHjiiircrlihj^ l\ih‘irniohHnj and 


ZOOlAMiV. 


MU. SEAMAN. 

Second VEAU.— Fall ttuin, two hours a week for 
weeks. 

Tliis cour.^e is ^iven by lectures and rcuatations, and its 
objc‘ct is to a numeral knovvh dj^e of tin* fundamental 
prineipl<‘s of Zr>o/ef///. The work is given as a preface to 
the work in Pideimtolagy^ and particular attention will 
l>e given to thos(^ orders animals which furnish the 
more common aial characb*ri.stic fossils. Their st rticture 
and habitat will be briefly described, and tlse phyl(»gene,tic 
ftignificane<‘ of ontogtrnetic facts will be [)ointiNi out. At- 
tention will Ik? called to the inodes of life, habits, and 
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pec«liaritic8 of animals, including their relation to man 
and his works. 

Students will l>(‘ givcm references to such hooks upon 
the subj<^<*t, as their personal tastes may nHjuire. 


PALKONTOU HJV. 


TuiHi) YKAJt. — Fall lerin, four liours a week for (‘ight 
W(H‘ks. 

This course is giv<‘ii as an ehaiuaitarv one. The work, 
howc^ver, will he made as practical as possible, much of 
the time being sptait in lalKH*at(»ry practice, Th<* method 
of working will not differ matt‘rially from that })ursued in 
Mineralogy. While mu<*h d<*tnil is l(‘ft out, can^ will be 
tiiken to point out the principal <-hara(‘t<‘risti<*s by which 
fossils may be recognized and d<dermined. A personal 
handling of th(' forms i»f living s[)ecies will be insisted up- 
on,^t) that the knowhalge will be r(*al as far as it goes. 
Special attention will 1 m‘ given to certain groups that yield 
(H)mmon and charact^jristii* fossils, and these will 1 k‘ treat- 
ed mor<‘ in detail. The manner of entombment, and the 
coiulitions uraler which organisms are j>res<‘rved will be 
discussed. The relative importance of land and marine 
fauna, and flora, in determining the chronologic^d setjuence 
. of th(» rocks of the cartlfs crust, will bt* <‘onsidered. There 
is a working collection of nearly two thousand sp<*cimens, 
es|K*cially selectcnl to cover the entire gt'ological column. 
Tluw will 1)0 ustMi to drill the students in recognizing fos- 
sils in ditferent states oT prescu’vation, in jissigning thism to 
their general orders, and in ctTtain cases giving their gen- 
eric names, «^rhe stMX'imens arc arranged unlalwlcd in 
drawers, for the students to work uf)on; and pains w\]l l)0 
taken to train th<' eye to recognize resemblanci\s and differ- 
ences. There is also a small ty|)e collection of living and 
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fossil forms, urrangeil zoologically in a('cordance with the 
system of Nicholson’s New ‘‘Manual of Pahcontologyr 
and a larger one of fossils, containing ovia* a thousand 
specimens, ari’angtsl mainly according to g(H>logical liori> 
zons. Students have free access to all colUa^tions. 'I'he 
text-books used art* Wood's “Kleiiu*ntarv Paljcontology," 
supphaiiented by lecture notes, and Ar<*hibald <ieikit*'s 
‘‘Text Book of (K'olt^gy". book V. 

Regahtr ’'<iude)tfs fakinij f/dfi cnurs*' viH.sf !ti 

fdw pn vcdliuj In llotnny <Uid ZimhHijf, 


( UYSTA Li.( M^UAlMfY, 

THE nilCECTOU. Mil. SEAMAN AND MIC WlUtOIT. 

Skoond Ykau. " Fall term, tw*‘lvt‘ hours a wta^k, live 
wtH'ks. 

Instruction in this subjet^t is given by !n(*ans of h*(*tures 
and laboratory practict* in <l<*tt‘rmining the forms and 
plant's of glass and wooden taystal inodt'Is, ami riaturnl 
crystals, with rt'citalions and examinations upon Iht* same. 
'Pht* instru(‘tion is givt'ii in ctnmeetitm with tin* course in 
Mincialogy, ami tliertdbn* is conlintMl to training the stud- 
t*nt in that practical knowh^dgt* t>f crystal forms which ht^ 
needs in his I k terniinativt* Mineralogy and Petrography. 
For purposes of instruction in this subject the labt)ralory 
is su}>[)li(‘tl W'ith the following <*ollectioiis: 


Crystal Motl<?ls in (ilass 151 

Crystal Models in Wotal and PlasU*r 2,153 

Natural Crystals • 1,800 


. 4,104 

Itegvlar ntnidenfs Uikln^ thin irorh hitve in 

aU the preceding xmrk In Phyden myl in Amdytic Geom-^ 
etry of Three IHmemiontt, 
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MINERALOGY, 

THK DIttECI’On, MK. SKAMAN A»D MB, WBIOHT, 

SiTOND Yeah, —F all termftw^lv^ liours a week 
w^eks; wifite tcrm^ twelve hours a week. 

The work in IJetermhmHm Mineralogy is preceded bf 
the course in Crystallography and by initi'uction in gen- 
eral Physical (including Optical) Mineralogy,^ although 
part of the instruction in those subjects is given as needed 
in connection with the Descriptive Mineralogy, 

it is intended to give in the Optical Mhieralogy all in- 
struction necessary to ])recede the subsequent work in 
] Petrography, 

For Deierrnloative Mineralogy there isq^rovided a typi- 
cal set of all th(^ important minerals, special attention be- 
ing paid to those of economic value, as well as to those 
occurring as gangue, or rock-forming minerals. S])ccial 
collections an* arranged shenving the physical characters 
of min(‘rals, their ])seu(ioinorj>hs, etc. 

Thest* minerals arc* arrang(‘<l in drawers, labeled, and are 
at all times fr(‘(*]y accessi)»le to the studtmt. 

Bt'sidi's th(‘ typical colK‘ction of niincrals, there are 
placed in drawers a large* number of specimens of the 
same* mineral sjH‘eie*s. These* are arranged in convenient 
groU|>s, but ar unlabt*le*d. Tht‘se sp(‘eiuuais are seleot-ed 
so as to represent as gi’i»at a variety of form, appeararee 
and locality as jeossibic, in onlcr that the student may ])e 
familiar will) all the* fy[)e^8 that ho will bo likely to meet 
with in his profe'ssiemal practice*. Drawers of the\'^o un- 
lalK*hHl minerals are* assigni*d to each studemt, who is 
rcquire*d to de'le‘rmi?K‘ Hiom and to n^cite upon thcmi. 
He is reejuired to do that whi<*h the practical mineralogist 
does; to detenijine his minerals by the shortest method 
possible, consistent with accuracy; the methixl to vary 
according to the speinmen. To this end every method of 
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determination short of quantitative analysis is employed; 
that is, in each case the crystal form and other phj^sical 
(dmracters are used, as well as the blowpipe and wet tests, 
so as they may l>e needed. 

i A the student has studied and recited upon the 
specimens contained in a sufficient numl>er of drawers of 
one group, he IS tt^n assigned to drawers containing the 
unlabelexi minerals of another group, which have mixed 
with them specimens of the preceding group or groups. 
In this way each student is required to determine in his 
course from to (>,000 different mineral speciimms, 

belonging to the 302 selected species. 

The instruction is based on the sixth (ulition of Profc'S- 
sor James D. Dana’s Sf/stcm of revised by 

Professor Edward S. Dana, 1S02, and every stiuh'iit is 
expected to provider himself vvitli a copy. In addition, 
or supplementary, to this work, there is giv(‘n a series of 
lectures and nobiS by the Director, in which the charaev 
teristic features of each mineral, its uses, and th<^ f)ra(‘ti- 
cal methods employed to distinguish ea<*h one, are i)ointtHl 
out. Especial attention is givem to the methods ncK!de<I 
in the tiehl and mine, when one <mn not havt> recourse* to a 
chemical lahoratory. Every effort is ma<l<* U) train the 
student to closer, accurate oliservaliou, to re^ison eorrex^tly 
upon what he sees, and to (jxenase good judgnioni in his 
decisions. 

The iH'sult of this work is sucli that a student not only 
knows how to proceed, in order to deterinirn* any mineral 
that he may m(*et, hut he is also (‘nal>le<l to r<*eogni/.e at 
sight, or by simple tests, the gnait majority of specimtajs 
belonging to the three hundred and two mineral specaes 
that h(5 is required to study in his course. 

During the summer term of 1H02 the entire mintaail col- 
lection was rearrangtal to corresjxind to sixth (^rlition 
of Dana’s of with (jxcjcfjtion of 

some mcKlificiitions that, it was thought, wouhl enable the 
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Btudent to do hift determinative work in an easier and 
i>etter way, (sc^e Tablon IV X). 

Beside the? colle(;tions ^iven umier the li(‘a(i of Oyshillo- 
|i|:raphy tliere are the following for aw* in the laboratory 
work in Mineralogy: 


Co11(*(^ti(ins illiisirat Physical Prepert ics, ]*scu<lo- 


morj)hs, 0|)t ical Pro(M*rtics, etc 485 

Lect ure (>»)lect.i<>ii lO.tKM) 


First Series 

. . . 2J*m ) 

St‘c<nnl S<*rie.s 

. . . 2,HM) 1 

Third S(*ri(*s 

... 1,275 1 

iMiurllj Series 

, . . 11225 ; 

Fifth Series 

... 1,525 { 

SixMi Serh'H, 

... L85(»| 

SevtMitn Series 

... 1,425 

Review Series 

.. a, 125! 


27,510 


In order that the spirial mineralo^riiail work doiu* in this 
institution may la* better nn<h»rstood by [)ersons seekine: 
information upon this point, and in addition to serve as a 
gnide to th<‘ pupil in referring to the lectun* spet'imens, 
the appended tables IV-X an* given of tin* sptri(*s to be 
studied in the laboratory work in this(*ours(*. The systcaii of 
numbering is that a(l«)pted l)V Professors Ih ush, of ^bile, 
and Cook(s of Harvard: the original-colli*etion numbers in- 
crease by ten (‘aeJi time, in ordt*r to allow of interp<»lations 
of new sjK'cimens without having to re-nunib(‘r thow* 
already in the leetttre collection. 

The tables t>nly show the numbers of the s|M*cimens Ih*- 
longing to the si)(*(*ies u|x>n which lal)onitory work is 
given, and not thosi* of the other s]>ecies repres(mL*tl in 
the lecture i*olle<ition, 

Hegulat dudmtM taking this eoarHe mvM hai*e paused in 
the Cfnmistn/ and Physics o f tluJ Jirst year, and th^i pre- 
ceding OrysUdhtgraphy. 
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PETROr.RAPTIY. 

THK DIUECTOK AN1> MU. SEAMAN. 

Third Year.— Fall and wintor tonus, six hours a vvt'ok. 

Jn this coiirs(‘ the* student is taught to iis(‘ tlu' iniero- 
seope as a simple instruimait, and also as a ])ie(‘t» of oj)tieal 
apparatus for tlu‘ determination of niiiU'rals and roc-ks. 

The work is ineidentally divided into thnn* parts: Ml- 
oroHCoplr Mlru^rdlogy^ Llthdinpu aixl Pt fra/ogg. 

Mierondoplc M uimihnju : I 'nder this head is tr<‘ated the 
various optieal and oth(*r i-haraeters of miiua-als as rev(*ah 
(h 1 by the inieroseope. Their alterations art* (‘sp(‘eially 
studi(‘d owin<ir to tin* importanee of these* in tin* suhj(‘et (»f 
Eeonomie < ieolo^y. 

In this elementary eourse the sttident is I'xpe’rleMl to do 
sufiie'ient laboratory work to enable* him to distiniruish 
ejlobulit(*s, triehites, mierolit<*s, sjdnuMdites. a<j:«jrre^uite*s, 
twinned erystals. fiuuh jirlass and stone inclusions, isotropic 
and anisot!‘opic bodies, uniaxial and biaxial (’rystals, posi- 
tive* and ne‘trative uniaxial and biaxial e*rvstals: anel to <h*- 
terinine tin? axis of elasti<*ity in a <*rystal plate*, the* e‘xtine‘- 
tion line* of crystals, and the* e*rysbd syste*m e>f plate*s in 
paralle*! j)olari/A*d li^dit. He* is re*<juire‘e| te> kne)\v the* ceai- 
elitions m‘e*e*ssary for the* deftermjnatie)ii of emiaxial an<l bi- 
axial e*rystals in convereriiijLr polarizeel li<^ht: also pleH)e hro- 
ism, how ele‘te*rmine‘d and fe>r what use*; the use* of Ne*wton’.H 
s<‘ale of e-ole )rs and the* use of the* gypsum anel mie-a platens, 
cpiartz vvedere*. anel the Bertranel lens. He* sheaild be* able 
to de*tenniue tin* follejwin<i( !niiu*rals, and ^ive* the* e-harac- 
ters that distin^ruish eaedi eine^ from the* othe*rs: (fraphite, 
pyrite, epiartz (ehalexHlony), hematite*, ilme*nit<*, spinel 
(pieotite), ma^iiedite, chromite, rutile;, zirce)n, opal, calclte, 
dolomite, orthejclase*. micTOcIine, pla^iej^-lase*. leMiedte, en- 
statite fbastite), hy[>ersthene. f>yroxeaic (dialla^e, om- 
phacite, and amphiboh5 (trcrnolite, jwttinolite and 
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liombknde), glaucophane, nephelite (elaeolite), aodatiitof 
Jbiiuynite, noselite, garnet^ chrynolite (olivine), andalusite 
(chiastolitc), Hillimanite (fil>rolite), tournialino, stauroUte, 
titanite, muBCOvite, biotitc, chlorotoid (ottrelite), chlorite, 
Bcrpcntino (chryBotile), tale, kaolinito, apatite and gypsuni. 

For the i)uri)()Bc of instruction there is used jis a text 
book and laboratory manual, Roscaibuneirs ‘^MicToscoincal 
rhysiograj)hy'\ IranslatcHl by Josc'ph P. Iddings, Tliird 
Edition, 

This is suj)pl(*nu*nted by a series of lectures given by 
th<‘ Director. 

For the |)urj)os<» of giving the above elementary, as well 
as graduat<‘, instruction, th(‘ department is su))plied, 
amongst other things, with the following apparatus; 

Twenty-nin(‘ Hauseh and LoiiibV Pctro<rraphieal Micro- 
scopes, mad(' expr(‘ss!y for the Mi(*higan Mining Sc'hool; 
with Mieronn‘t(‘r Kvi'pieees, Bertrand's Len.ses, Quartz 
Wedg<*^, Ibidulation Plate^, etc. 

Four B(*rk\s IVtrographieal Mi(*roseop(*s with AeeCvS- 
sories. 

One Fiiess's Largest Pilrographieal Miero^'ope, of tln^ 
latest pattern, with all tin* Aeeessori(*s; nuidt* (‘Xpn‘sslv for 
(his institution. 

Om* Naeh4*('> Larg(‘s( Pelrographi(*al MieroM’ojx*, with 
all the Aeet‘ssori<*s. 

()n<‘ Di(*k's Petrographieal Mii*ros(*<>pe, with Svvift'sOb- 
je<*tives and other Ae(H‘.%sories. 

On<* project i(»n Mi<*r(»seope. 

One Naehet's Invertcs! (’ht‘mi4*al MieroM‘ope. 

One Speetros(’ope. 

One S}Ha*t ropolarizer. 

One S4)rbyV Apparatus for observing the four imagers 
given by biaxial btslies. 

Two Oilderon's. ( )eulars. 
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Oiie Spectroscope Ocwkr, 

One Gonbmeter Ocular, 

Ouo Babiuot’s (\>iui)on8ator Ocular. 

One Michel-Lcvy's Coinimrat^ur. 

One Axial Au^le Apparatus for inctwurcinonis in oil. 
Two Axial Auj^lc Ap]>aratuscH. 

One PoriscojK^ Ey(*j)iece. 

One Filar Micrometer. 

One Cross-hair Mieroineler. 

Thn*e Mieroni(*ters. 

Four (^iiiiera Lueidas. 

T\\o Abbe's (^un(*ra Lueidas. 

One Hauseh and Loinb's One-ineb Mieropliotoofraphie 
Objeetivt'. 

One Mi(*a Plat<* Nose' Piece. 

Man\ Extra Ku‘pi(*ees, ()bjeeti\es, (‘te. 

()n<‘ Condenser. 

Oru' C()nd<*nser witli lri> I)iaphrai»ni. 

One ,Jann(‘ttaz's Tluuinal Apparatus. 

()n(‘ Latt^u inan's A])paratus. 

One Fuess's Polariseopi* uitli Aee(*sM)ries. 

One ( froth's Cniversal Appar.itus, with (ionioin<‘t(‘r. 
()m‘ FuesV-, Apj>li<*ation (i(»nMnn(‘ter for dull ervstals. 
One* Fti(“'s's l{<‘l!(*et io»i (ironioni<‘ter. 

One llirsehw aid's Mierose<»pe (i(>ni(>nieter. 

On(‘ Linhofs P(‘tl<H‘tion (ionjoinet< r. 

On<‘ Total Helleetometer Atta<‘hn>ent. 

Fourteen Miller's ( ionionietiTs. 

One Sta^(‘ ( ionioinet<*r. 

Oik* Berlraial's Miero-oonioinotei with hpeeial Sta^»^(*. 
Ojk* Flask for nK‘asurinj«r Index of Fluids. 

Oru* JSroehrtrie Duster. 

One Stnai^^'h ( ’liest and Appiratus, for Mieroeheniieal 
Reactions, (‘te, etc. 

Thin S(‘eti()nsof Rocks and MiiiA’als. 
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" Lithology: ' Tlie inBtruction in this branch of Petrog- 
raphy coinprises both macroscopic and microscopic study of 
rocks. 

For this work lar<ife and complete collections of rock 
specimens, with numerous thin sections, are urran^cMl for 
the use of tin? student. The course of instruction here is 
similar to that followed in the course in Mineralogy. 
L(*ctur(*s an? givtai upon tht‘ sjjecimens of the typical col- 
lection, the method of classification exp!ain(?d, and the dis- 
tinguishing (haraet(?rs of tin* difi’erent gr()ups, species, and 
varieti<*s j)ointxMl out. Special attention is (allied to the 
variations and alterations in ro(‘ks, and to thi?ir local modi- 
fications dui‘ to their special iikkIc of occtirrence in the 
field. 

The obj(?(*t of th(* (*ourse is to give the vstudent that train- 
ing in th<‘ practical determination of rocks that will eiia)>le 
him to know them in tin* field and mine, as well as to ob- 
serve their altmations and modifications subj(*cts that 
hav(‘ a v(Ty important bearing u}H>n tin* vital (juestions 
ri'lating to ore d(* posits. 

After tile study of a suflicitmlly larg(‘ number of tyties 
has lK*en had, the stinUmt has assiginnl tt» him drawiTs 
containing unlalahnl sp<»cinn*ns of thesi* rucks, which he is 
exp<?(‘t(*d to (h’termiin* and recit<* ujion, as he has doin* in 
his study of the minerals. The course is thus made thor- 
ough and [iractical, and adapt<*d to the iummIs of the mirmr 
and geologist t giving them a training which th(\v can make 
use of in their future work. 

The student is drilled at tln^ sanu* tinn* upon Indh the 
micros(H>pi(? and macroscopic charaetxTs of tlic ro(*ks he is 
studying. 

Ik?sid(*s b(?twiHm threi* and four thousand thin sections 
for microscopic work, for nmcroscopii* work tlnun* are the 
following collations of rocks available for use in this 
course: ’ 
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IjOi^ture Collection 3,S0()* 

Practice Collection 

Rosenbuseh Collection 

Collection of Michigan Rocks 275 


1 1,575 

The suV^joined classification of rot^ks, lahh* XI, will show 
the scoiH‘ of tlu‘ lahoratory work and Ic(‘tun‘s, as the in- 
struction in iadir(‘ly hy lectures an<l 

lahoratory practice. 

Petrology: Cndta* this subdivision of tlu‘ 
various (|\H*s1ions relatiuir to tlu‘ orio'in, inoih*s of occtir- 
cnce, relations and alterations of rocks, as obs(‘rv(‘d in tJic 
field, are considered. 

This suhjtM't is furth(‘r consideri*d under tin* In^ad of 
Pht/f<iral ( ft^ohujy, 

lieyahir fak 'nuf this ('(>>/ t\sr Imrv (‘ourpldt d 

ih a iJon m M t nriHiJ<uftp und fh^ pri*('rdttuj (h it- 

*'mI and (fnditatirc. C/h miMry. 


STUATKiUAPlIU’AL 


MIt. SEAMAN. 


Tuiuo Ykah. Wint<*r term, fiv<‘ hours a w(‘t*k. 

'^riiis course will consist (»f n*citations and laboratory 
work, and will be ^iven in continuation of llie eours(‘ in 
Paleonfolo^y. The obje<ft of the course will be to ffunib 
hirize the student with the life hist<»rv, lithological (liarac- 
ters, iiiod(* of f(»rination,’and (listrihution in time and Sjatee, 
of the formations which <*ompose flu*, catrffl’s crust. 

In the lalM)ratorv the student will bedrilh^l in deieriniri- 



iiig the fossils in hand specimens, and in assigning the 
fossils so determined to their proper geological system. 
For this purpose there are available, the Paleontological 
collections of thre(‘ thousand specimens, three small collec- 
tions — one European and two American—containing 000 
sp(?eim(;ns arranged stratigraphically, and over one thous- 
and Kfxaaincns of s(‘(linientary rocks b(*longing to the 
lithological (‘ollection. If tinu‘ pc'rmits, there will be 
exercises in deP'nnining horizons, with the aid of paleon- 
tologi(raI lit(‘rutiir(% with which tlie library is well supplied. 

In addition to the above*, some time will be given to sur- 
fuc(! g(‘ology, in which the pn‘S( ait contours of the land will 
be ex[>lfiin(ul. 'riie t<*\t-book is Dr. Archibald Geikie's 
‘‘T(‘xt41ook of (bology/' books Vd and VIL 
li^yjular Htt/denfs faiaif/ /Am* rotiTHe have completed 
the prevedimj v< turner in Bnfanjf^ Patvimtiflogy 

and Physical (ietfloyy. 


PHYSICAL (iKOLOCY. 

THK nillKCTOIi. 

Tmui) YkaUj- -Fall term, two hours a week, winter 
lerin, three hours a week. 

The instruct i(»n in Physical GtohKjy is intended to l>o 
esjiecially adaptiKl to the nei*ds of the* explorer, the engi- 
1 HHM-, the petrograj)her, the getilogist, tlu* miner, the 
<|uarryman, and of all others who desire to understand the 
conm*ction and the structural relations tliut rock massifs 
have to one anotlu*r and U) the valuable deposits which 
they may contain. It is intended to treat of the origin and 
alterations of rocks, of gcmc^ral volcanic and earth<|uake 
action, metamorphism, jointing, faulting, cleavage, moun- 
tain building, eruptive rocks and crystalline schists; tihe 







TABLE VI. THIRD SKRIES.— SEVENTEEN SPECIES. 
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action of air, Burfaco and inuler^nnmd \vat(M*s, and life; the 
interior condition of the earth, etc\. especially in their re- 
lations to the problems lliat tiie economic ireo legist, miner 
and quarryinan have to iiioia. Tin* stinhait has Inaaiirlit 
tK^fore him constantly tin* various prolilems that arise in 
the practical work and their methiMls of solution. 

The course is ^iven by lectures an<l by naatations bjise<l 
upon the lectures ami upon Dr. Areliibal<l (leikie's IWt 
Book of (feoloijij^ third (nlition, lsn:i, books I, II (part 1), 
JII and IV. 

Reijvlur stothnffi who toke fh/s <uotrsv Itotw* row- 

plrted the jweci d'ntij tri>rk hi Rfujdrx^ ('JoiniMnf and J//a- 
erahujy. 


riiM 1)1 KK< rou. 

Forirrif Ykah. Fall term, live hours a week; winter 

t(‘nn, live iiours a week (eha’tiM*). 

In the old three yiairs' eourse. the instnietion is eoiilined 
to th(‘ winter term of the thinl year, and Is ^dv<*n in an 
abbreviated form. In IsiKM.so4 KempV ‘‘Ore l)<‘posils'' 
was used as tlu‘ text book, but was suppleim^nled by nuin- 
<‘rous h‘ctures. In the* ftnir years’ eourse, the inslructi(»ii 
will take up the ,ireolo<ry of tin* us(*ful, or eeonoinie, mineral 
products in two ditf(*rent ways. 

1st, Their ori^^in and inodes of occurrenets 

2n<I, Tlieir uses. 

The p*neral ground cov<u*e(i by leisures relating to the 
inode>s of occurrence of products treated in the courw^ of 
Etx>nomic Geology is shown in Tabh? XII: while that 
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covt.'mJ by the lectures relatin^T to the uses of these pro- 
ducts is shown in a freiteral way by Table XITI. 

Special atbahion is ^iv(*n to the* instruction of the 
student in Mimu alo^y, Petrography and (ireolo^y, in ordei’ 
that ]i(‘ may in aft(u* years understand th(‘ nature of the 
dej)osits u}){>n whieli lie may be at work; sine(‘ disastrous 
mistakes probably (mm-ui* in tiu‘ juviotiee of a minin<r 
ne<*i* ofbnier throu^li ignorance of the }>otroiri'aphieal and 
ffeolo^^ical relalion> of tin* ore. d(‘posits in (|U(‘stiun, than 
from a lack of <*n^in<‘t‘rinijf or nH‘tallur^i(^al skill. 

I'la? karat ion of the school alTords specrial advanta<r(‘S for 
tier study of l*<*t roLO*aphy and thmtwal and Heonomit‘ (leo- 
loiry. It is sitiia1e<l in the iiTHlst of the vast and aneitrnt 
lava tlows an<i eonLdonuu'ates lyeTHTally known as the 
Copp(‘i'dM*arine;or Keweenawan seriers, and near tin* Kastern 
or Potsdam Sandstone. In tie* iminediat<! vi(‘in}t\ ar<‘ to 
b<» S()!v<‘d some of the most important and fundamental 
prohkans of pt‘1roirraphieai and ^eoloniral sei('n<*e. v. !»•. 
the nu‘tamor])hism. or alteration of nu ks; tin* true a^^e of 
the so-(‘alkMl K(‘W<‘ena\van sri’ies: the ladatiou of the so- 
called Iluronian and Ijaurentian serit's: t]i(‘ orie-in of the 
iron ore, etc.; while almost <*v<*ry problem of (bailotiv finds 
its illustration in some portion of the I'ppm* Ikaiinsula. 

The instiMietion in tin* various «iepartments un(k*r tin* 
char ire of tlie Director is iiiten<led to b<‘ oivtai so that all 
those who wisli u> oluain a kinnvledec' of the sui>j(‘els as a 
inattcu* of oem.j'al information, tu' to |.>re[)Mre thems(‘!ves to 
he leac'liers or invest lira tors, can attend with advantage. 

litgo/ar mhn tok*' fhis rtn/rst mouf Jotre rotn- 

j)h t{<i tin prcci ilnuj o'tK'h' ^n I^hg.stf's^ nitutmoi ( 'hvimH- 

Qyahfafirc Amtl g.si.'i. Mi/tf rafogg^ IMrtxjrophy and 

( rc^tlofjg. 



])epartnmdt< of Insfrurfont. 


i;u) 

FIELD WORK IN iJEOLDLY. 

TIIK DIUKC’TOK ANP Ml{ SKA MAN. 

ThiiU) Ykau.- vSuninior Iituk forty-live houis n nnamL, 
six woi^ks. 

Part of the suninha- of the third yi^ar is spiMit in 

the lidd and about th(‘ mint's, in tht' j>rat*li(*al stu»ly of 
various tjiu'stions in (foiu*r!d and Kcononiie (it‘oU>ii\A Min 
oralo^y and Ptdrooraphy. 

In order to inert'asi' tht' ustdulness of tin* Mining! Seho<»h 
by (‘nablinir ja'rsons to talo* sonit' of its coiirst's of inslnn‘ 
tioiR the suninu'r work in Shop (hr 

J)refi,n7oj^ ylN.sY///o/r/, Sorrt fo f*{U i'^ t)}>t‘n to all propt'rly 

|)re{)an‘d pt'rsoiJs. All eanditlates for a dei.n(M‘ in this in- 
stitution are rt'tjuirt'd to lake* all this woiL. as it is a pari (d‘ 
tbt‘ regular t'onrst'. I'ln* sununer eoiu'st' in (iet>|oir\ will 
eoniiuenee (‘arly in duly and etmtinue for six \ve< ks. I'lie 
tanir.se eonsists t*ss<‘ntially in the oxaininaram and distais 
sion of obsej'vt'd phenomena ttf the stMlimontary and eriip 
live roeks. wht'ther mt'lannn’phie or n<)t. as w* !! as of the 
asstK'iuted ort's to bt* setm in the Ljjper Peninsula of Mi«*h 
i^aii. The work, for tin* ni<»s! part, \\)ll be <lone ir> the 
vicinity <d’ 1ht‘ mines, and simifuls will be exjx'eted to 
inakt* ma})s, notes. s<‘etions. <llaL'*rains. ♦‘tc. 

Sp(‘eial instruction is triven in ectdo^^ical uotid craft and 
surv(‘vin^^ like iindin^'’ <jua»*1t*r posts, t rac'ifj!/ sect ion lines, 
tindin^ a,nd lo(*atinir <niterops, tracing'' dike-- and \ eins. dis 
tin^iuishin^ ^eolo^ii'al formation-, their di-nibution ami 
ndations, <‘t<*. 

For purp(»ses of insti*ue1 ion, this d<*partment is well 
su})plied with dial and dij) eompassi's and baiomeieis. 

Durin^^ the summer of the ela<s worked in the 

Manpjette, Menomima* and (i()o<‘bi<* Iron distiiets. aixl in 
iH‘d4 tin* work will be done alon;jr the shoj*ef)f I^ake Sujre- 
rioraml in the Man|uette lrf>n district, as this r<‘</ioiMdfers 
the most variral and c‘Xtend(‘d problems of alm<»st any 
district of its sizt? in the world. 
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The student of ^eolo^y eiin study within the limits of 
thi^ rj)}M‘r l\‘ninsul;i of Miehi^an the following strath 
e‘ra))hieiil formations, eonimencin^ in the list with the 
oldest : 


f L:nir«*til inn (Irt IN-riod (’.-iM-adr l^onujit iofi. 


Azolr or Arrli;H-;u» 
Sysr<>»n 


J i It rouiuii < V ) IN-rioil . . 


J'ornuj I ioji. 
M«‘st»ui’d I'oniiJit ioti. 


M irliiujijj Prriod. 


I Holyrdo* l-'tjrniat ion, 

■ < N(*^awtM‘<‘ ^^»rnlal n»ri. 


< 'undn ian PiTitMl. 

j 

I 

l*:tU*o7oir Sy'vit in Silnrtun IN'riod . 


\ I'ol xiuin Kormat ion. 

- ( f\nwi'nna\Yan format iiut.j 
/ ^ ':i!<’lf<'roiis l''(»rMnat io!i. 

. 'I’mnion I'Mi tnal ion. 
i Htidsnii Uivnr rorination. 

•; NiuM^ara I’oi iinil ion. 

< >nor»dairji I'orniat ion. 

I.,o\\<i' }h‘l<l»'rlM*ry: I’nintai lo»i. 


I h \ on-.an l’»‘ri«»d 


{ ' ])pi*r I 't rnia t itni. 


A 111 It ropo/< >ir of .\ fj- 
I l»o/i»ir S>>.| » !u. , . . 


O'latcrnary I’rriotl 


« I’loistinaMn' I’iM Inal ion. 
I Korent I'oiMusii ion. 


'rilKSKS. 


Kvi iy stijilfiit who is a eaiidiiiate for th<‘ ilei^ree of 
Minima: Kn<rinei*r in tlic fom- years eoiir.sc is rtMjuired to 
|>r(‘s<‘nt to th(‘ Faeulty a salisfaetnry lluvsis ^rivinjj* the 
n'snlls of oriifinal w<irk in some sni^jeet rclat<'<l to the 
stu<li<*s of tin* eoniM-^ lad'in’e lie i-an f»e re<*ommend(‘d to re- 
t*eive his d(‘irr**i‘. Students who inteiei to irraduatt* in any 
yi'ar are rtM|uiriai t<> s(‘Ieet tlaar Mil)jft‘ts and })r(‘s<‘nt them 
to thi' Faculty for approval duriuL^ the fall term of that 
sehi>ol year. 

The thesi's are nMjuired to einhody the results of some 
invi'stiiration, followed und(‘r thi* dlreetion of one* or more 
of tlu* t<\'n*ht‘rs in tin' sehool; and to he aeeepted, th<*y need 
to poss(*ss considerable merit, and to give evidence to 
thorough w(>rk. 

Candidates for the degree of Baehelor of Science' are not 
requireil to present tuiy thesis. 
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The Mielii<r;in Mininir School is i\u Ins!itulit>u <stah 
lish(‘(l and su|>|){)r1e(l hy the Slalt* of Mi(*iriL’'aiu in a< <‘ord 
niUH* with that liluM’ai (‘diicalional policy which ha> placed 
th(* Univ<‘rsity of Michiizan amon.i»st ihi* forciiio'-l cduca 
lional institutions of Anua’ica. 

The Mininir School is ori*'anizc<l undta* tlu* authority <»f 
an Act, aj>prove() May 1, lssr>. portion> of wiradi arc as 
follows: 

'SSkc^’PIoN 1. Tli<‘ p«‘ople of th<‘ State of Michi^jan 
enact: I'hat a school shall he c^tahli'«'hed in th«‘ rpp('r 
Peninsula of tin* State <»f Micliioan, to Im* called the 
Mi(dii^an Minine- Scliool. for the purj)OH‘ and ider the 
|•(‘;Iuiations contiiined in this Act. 

'hSK<’. 2, 'Fhe said ><lionj shall lu' un<j<T tl control 
an<l inana^renient (d' a ho.ard of si\ nicndM*i>, no! h'» than 
four of whoJii shall he rcsid<*nt> of tin* 1 *j»per l*eniii,''Ula 
of theStatt' of Miclu^^an. who sliall he knoun a> the 'Board 
of C'Ontrol of the Michigan Minine* School.* and who shall 
he app(dnte<l hy tin* (ioxernor of the State of MichijL'‘ain 
hy and witii tlie (‘onsent of the Senate, (* ^ and 

who shall serv<‘ without coiupcnsalion. 

"*Sk<\ 5. The (anirse <»f instruction shall einhjace 
f^eolo^y, iniin*raIo;jy, chemistry, ininin^f and ininine* en 
gineeriiiir. and su(*h other hrai»elj<*s of practical and th<‘o 
retical knowl<‘d^n‘ as wdll, in the opiniem of (h<‘ h(»ard. con 
(luce to the (‘ud of (mahlin^ the studemts of ■>ai<l hislitttlion 
h) obtain a fitll knovvh‘d^e of tin* science, art and practice* 
of inininef, and tin* a}jplication of inacIfitK iy theia to. 
Tuition shall h<; free in said Institution, to all hotni tid(^ 
residents of this Stale, Imt a reasonahle char^^e for inei- 
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dental expenses, not less than ten dollars nor exceeding 
thirty dollars per year, may bo inad(? against any student, 
if (huaned n(‘e<‘ssary. and the board sluill not bo obliged to 
furnish books, apparabis, t>r other materials for the use of 
students. 

<>, 11h‘ eours<^ of study, tlie l(Tins, and the hours 

of instru(*tion, shall he regulated h}- tht‘ Ixnird, who shall 
also hav(^ j)(»\ver t<» make* all such ruk^s and n*gulations 
concerning adriiission, control and discipline t)f students, 
and su<-h oth(*rs, as may i»e deemed inaessary for the good 
governiruait of th<‘ lnstitutit)n and tin* convi‘nienc(‘ and 
transaction of its hu-in(*ss. 

‘‘Skc. 7. No dt‘ht shall be contracted Inyond or aj)art 
from tlu* actual means at the disj)osal of tin* Institution, 
Tin* hoai’d may dis}>os(* <>f, or lease any })roperty donatexi 
to tlH‘ Stati‘ for said S<*hool. or which may In* acquired in 
ptiyment of (hd>t<, except of such as is necessary for tin* 
ac(‘ommodr»t ion of tin* school. * * * 

In conformity with tin* above act, tin* .Michigan Mining 
School was lii*st opened to students Sept<*mlK‘r ir>, ISSU, 
and has he(‘n made free to students from e\cr\ land. All 
arc* rcH‘eived on the same eonditiotjs. no matUn* wh<‘i’t‘ 1ln‘ir 
residence ma\ he*. 
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Undi'i* lh(‘ .Met of or<rii.niz;»lion, th(‘ Ho;ir<{ <>1 ('ontrol 
have made the sehooi entii*ely frei\ no ehar^/e h*'inn m.’ule 
for tuition oi' incidentals, whrtljer tlie student was a resi- 
dent of tin* Stale (»f Miehijjfan, or ed' the ('nited State's, oi’ 
not; all has Ix'e'U inadt' fVre' to the students from e'v<‘ry 
land. d'iie* sU])])lie‘S in tin- ehemie-al and allied lalunatoj ie-s 
are furnisher I the students, and tlu'V are* ii’((nired ti» j>:i\ foj’ 
jnat<*rials. re-ae;e*iii>, ('te., and foi- th • u^e and hreak.'iee of 
apparatus. 

All studtaits workinir' in tin* fia'miea} Lahoraltum's art' 
r(M|uirt‘d to j»ay lee dollars a \t'ar, whirh /general eharen 
eovt'rs all eh ‘inieals, ijas. e,><‘ of h.daner,-, ete. Students 
takinir tin* eourst' in Assasine’ are reejiiired to pay four 
dollars for tlu' lirsl ye ir. and eieht <lo!lar> for the seeoial 
yt'ar. 

In ordt'i' j)artlaily to insure the State against damaLn* 
and lo.-s to its seho<»l pr-<»p<‘rty. eve*r\ -indent i,-r( ((nired 
to <l(‘posit with the Treasurer the .'-um of twenty |i\i* 
dollars 'Tiiis sum shall not he s\ithdrawn h\ tin' 

stnde'iit until in* elose's his eonneelion with the S('ho«)l; 
and if any p'ortiem is r<a|uired f)y the Sehool as a refund 
for dsunajx<"'. tin* j)art witlalrawn shall heat onet‘ replat-ed 
hy the stmlent. or lie shall he di.-missetl from the s<'hool. 

(.'harires for ai»pai'atus. r'hetniealsand olln-t' suppli<'s from 
the- .store room, as well as for repairs of dama’/es to s<‘hot>l 
property, and al.^o tines, shall he dedin ted from e^mpons 
prcH'urahh* fia>m the (’jerk upon jaiyinent of live dollars 
each, but no portion of tiie twenty tive dollars above men 
tioned shall be us<*d for the purchase of the^e (-t>upons. 
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The periDHiU'iit depo^^it of tweni y-tive dollar^i, together with 
any l>alaiic(‘ eijuivnlcnt to the muised portitai of a eoiipon, 
nlnill be returned to the stinlenl when he closes his eoimee- 
tion with the school, lait not hef*»re. 

Kaeh stud(*nt is r<‘t|uired to present to tin^ Dina'tor his 
eertitieate of deposit fr<nii llie Treasurer, at the eoiiinienee* 
nnad of (‘aeh >ehool ytair. oi* at >in*h tine' thert'aflei' as lu‘ 
may present himsi lfal theS(dau»l f(»r work, d'he Dinador 
may then issue an amiual eertiti<‘at<‘ of membershij) to tin* 
student. >ubjeet t(j the subse<juent aj)prova] of the Faculty. 

No student shrdl be <‘onsider<‘d a ineinluT of the School, 
or allow<‘<l to join in any of tin* exer< ise>. o?- i<f take any 
apparatus. c}n*micals, cte., until In* >hall ha\a‘ j)re- 

sented to the Insinn to!-. 1/ibrarian and 1 >i>jiens]n(f ( ’Irrk, 
his e(*rl ili(‘ate of membershij) for that x'hool year. 

It shall ))e the duty of the 'Freasurer to hav<‘ j)rinted 
sueh <*oupotis a> are needed. TIicm* shall la^ depositiMl 
with the (derk. tin* I'reasuia-r takin^»- hi> laa-eipt thei*efor. 
The (1i*rk >hall |>ay t»ver to the 'ri’casun r all mon<‘y la*- 
et*i\ed fi'oni tin* student in ])ayment for the t‘ou|»ons, tuk- 
itt^^ his la’ceipl therefor. 'I’he ata-ounts of the C'lerk siiall 
be ainlit(Ml c\ery ycai ;, at which tinn* the ('lerk shall show 
to tlj(‘ Auditiiijj- fomutitti'c, 'Fia-asurer's recc^ipts ainl un- 
used ei»tij)ons aniountiim* in value to all the <‘ouj»ons de- 
posit(‘<l with him by the d'r(*asurer. befoic' tln^ (d<*rk‘s 
aeeoun ts shall bi* adjusted. 

Tln‘re ar«' tto dormitorit's eoime<‘l(‘d with th<^ Sf*hool. 
Arraniremeiits can Ik* made by tiiosi* win) d(*slr(‘ to do so. 
to obtain board and rooms in private familii‘s. and in board- 
in;ir houst‘s. in ^ou^i■hton and Uaneoi k. at j)riet‘s varying 
from Jw(‘nty to twenly-tive <iollars ]n‘r cahmdar month. 
Twi‘nty twt) to t weitly-tiina* dollars p(*r month is under- 
stood to Im* tin* standani averaLU‘ price, d’his is to ineludt* 
the room, heat *utd liehls. as well as board. Board alotte 
can Ik* obtained at from sevent4‘t‘it to twi'nty doUnrs per 
calendar month. 
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The necessary expenses of the students are estimated by 
them as follows, for each y<*ar: 

Board, lOA months at $20.00 to 

'$2r)AK) $210 (M) to $2(t2 50 

A]0)ara1ns, (MuonieaU, o\c (M) to 10 00 

liooks and l>rawitig MaB^rials 25 00 to 50 oo 

'Travolin^^ Expanses < Excursnnis, Eiold- 

vvork, el.c.) 10 00 to 50 Oti 

Washinj^ 20 no to 00 (h) 

Total $2S5 00 $t;i2 50 
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PRIZES AND SCHOLARSHIPS. 


THE UmGVEAR JMilZES. 

Tlirou^^'li tlH‘ lihcniiit V' f)f Hon. J. M. Lon^y<‘‘‘ix*. of Mar- 
tlu; following pnV.ts liiivo Imhmi offorcd, as stated in 
his l(*tU‘r making th<* ollV*r, whioli is apjaMided: 

MnrfjiU’tfr, Mlchlt/<in, X(n\ h^S7. 
OirAKLivs K. \VKr<a[ r, Es<^ , Maiu^tkttk: 

I)KAU Sia— I wish to nfTt'i* three llrst prizes of seveiit y-tl Vi‘ dol- 
lars (>i^7r>) each, and t luce seeoml ]»rizesof tift y dollars ea<‘h. 
to he (!oin})eted for hy t he inemhersof th(‘ senior elassof the Miehi- 
Mininjr School, 'the eompetit ion he hy nn^ans of j)apers 
on IliOM' subjects, wril tell hy meinhers of the class, and suh- 
initted to th(‘ Hoard of t’ontroi for <‘xaininal ion. in snch a 
manner and at such a time as llie Hoard nniy didt rmim*. I de- 
sir<‘ suhjet'ts select»-<l with a vii‘w of prodindn}.; Ijap('rs which 
will h(‘ of pra(‘li<*al use in deveU)pintr the mineral resources of 
th(‘ SI ate of Miclii^nui. 1 slmnld lik(* soniel hinj; w hieli would he 
of service to I In* average woodsman or explorer, and suKf}^n*st tb(‘ 
suhje»*ts of Ih’acl ical Ficdd (ieoIi'HfN. and i tu' use of the I Mai arnl 
Dij) (.'ompass ii\ expiorat i<»ns: l<'a\ in^^ 1 ht' select ion of the third 
Huhject to th(‘ judfjfment of tin* H<»ard. If tins otTer is accepted, 
and there an* twoorniore papers on each suhject suhmitted, I 
will pay seventy-live dollars to ea(*h of the writers of tin' fhrc'c 
])at)ers whiclj may he awarded the llrst ])ri/,es. and llfty dollars to 
each of t lu'^w* iters of the three papers which nuty he awarded 
tin* S(M'ond prizes. 

I would su^r^^(*sl. however, tliat in case onl.\ two papers are 
suiiinit t('d, that tlie Hoanl reserve ilj(‘ rij^^hl <»f awarding' otdy 
one i>riy,(s in case such action should se(‘m a<lvisahle. In case 
<udy oju' }iaper slnuild he sulmiitted. I slioiild like the Hoard to 
exercise its jud^onent in awaidin^ a prizi'. It is my desire t(» 
pul>lish tlu' patters under tin* writers’ names, in pamphlet form. 
f(U‘ distrihntion amon^ miners, ex|)lorers, land own(*rs. ami 
oUiers. 

Yours very truly, 

J. M. Longykar. 



Prim and Schohrships, 14*; 

In conformity with the foregoing lett(n% the Hoard of 
Control have decided upon the following sulvieeis and 
conditions: 


sun.! KCTS. 

1. Fiidd (i(HtIogy; its Methods an<l th(‘ir Applications. 

2. The l)ial and tlu' l>i]> (^)inpass and IIkmi* I m‘s. 

Tlu‘ Diamond Drill and its Tscs. 

(’oM)ITIoNs. 

Th(‘ eonditions undei- which the pri/j‘s ai*c awarde*! are 
as follows: 

Tin* papers ar(‘ to he prestmt 4 *d hy Si'pttanijcr ha* 

each y(^ar. 

A stiid(‘nt may piesent a papta* upon oa^'h of tli(‘ lliia'c, 
su)>j(*ets, which will entitle him to thrt‘(* j)i-iz(‘s, if his 
})ap(‘rs are fojind worthy. 

The <liss(‘rtat i(»ns must l>e prepared in the same mann<‘r 
as the th(‘S(‘s. the f*»‘L;‘tilat ions tor* ^^'llioll can 1 m* pi‘ocurc<l 
on a})p!ication to the S(‘cr*etar\ of the N liool. 

The tith‘ page is to have upon it an assuniod name, and 
<‘ach dissertat iot) is to he acconrpanied hy a H‘alc<} cn\clop<‘ 
hearing the >ame nann'. d'his eio elope musi contain the 
vvrit<‘r's true, as well as assumed, name, and ids address, 
ami it will not he njuaied until the awards hav<‘ heen 
made. ^ 

No prizes will ht* awarded. nnh*ss tlie pap<‘r> ara* judged 
hy tin* committee to whom they an* i‘<'h‘rred. to Im* of a 
sufli<*iently high standing* to he entitled (o a pi'i/au hen<‘e 
there may he a\vard«"<l all, jrarl, «>r nom* of the prizes, as 
tin' (*ase may he. 

TIn'se |»riz4^s can m»w he <‘omjM*lerI for l»y any sludentH 
of the school, whetlnu* spe<*ial, graduate (^r regular, withorii 
r<*striction to the g*radujiting <’lass, as was originally 
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CHABLDS B. WEIGHT &OHOIiAJKS$^xi'. 

file CSharles E. Wright Scholftrabip hsm bera foim^ by 
Itnu Ciurrio A, Wri|^t, of Ann Arbor, in accordance wi^ 
the conditions expressed in the letter g^ven below; 

13R> the ffonorabU Board of (Jmtrol of the Muhigan Mining School- 

GaarixwvKK:--Iii memory of my buslmnd, the late Obarles E. 
Wright, and as a token of the deep interest he had in the Michi* 
gan Mining School, 1 desire to give to said school the sum of one 
thousand dollars. 

tf said gift shall be accepted, it is to be hold under the fallow* 
lug conditions, to*wit: It is to i>e invested as a permanent fund, 
by the Hoard of Control, to form the nucleus of a scholarship to 
be known as the Charles E. Wright Scholarship The income is 
be given to some indigent student, by vote of the Hoard of Con- 
trol, with the advice and consent of the faculty of said school. 

The award is to be made during the first term of the year, to 
acme student who has a satisfactory record during the entire 
preceding year in the Michigan Mining School, and who intends 
to devote himself to the profession of Mining Engineering or 
Geological work. The in(X)me is to he divided into three equal 
parts, to be paid during the three terms of the year, and if at 
any time the conduct or standing of the student receiving the 
award should become unsatisfactory, the portion then remain* 
lag unpaid should l>e withheld from him, and given to some 
Other student, in accordance with the terms of this gift. 

(Signed) Cabbie A. WBienr. 


THE NORBIB SCHOLARSHIP. 

Hue echolarahip has been founded, and will be awarded, 
Jn aooordance witb tbe oonditione and requirements stated 
betow: 

tkmeiUmm hglkmepremte^ That I, A lAnfear Korrie, c^tbe 
of Kew York, berets give, grant, assign, and set gw unto, 
Ibe mobigan Mtnfng 8^^, of Booi^ton, IflchWaai and to 
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Ipieler White, !)* H* Ball aod J. M. Lonafyoar^ ot Marquettei 
Michigan, as trustees, the sum of tivo thousand dollars (15,000)^ 
lawful mooey of the United States. 

The coDditions of this gift, and upon which this fund is to be 
tideen, are, that the said trustees shall invest the same upon 
bond and mortgage in the village of Marquette, or in the city of 
Detroit, in the State of Michigan, or lu the city of Milwaukee, 
in the State of Wisconsin, or in the city of Chicago, In the State 
of Illinois, upon unencuinl)ered improved real estate. 

That one-half of the Income of said sum of S5,000 shall be paid 
yearly by said trust.eesunto the Board of Control, for the support 
of some student whose father has worked in. or in some way 
been connected with, mining operations in the Upper Peninsula 
of Michigan, who shall be designated by the faculty <»f said 
school; and the remainder of said ineomc shall l)e accumulaUKi 
and invested as said principal shall in* invested, and that this 
fund with its accumulations shall be the basis (»f a larger fund, 
to be obtained from other contributions, amounting U»at least 
one hundred thousand dollars ($100, (KK)), to be used for tlm orec- 
tion of a Dormitory Buildiitg. for the use (»f sucli students tis shall 
be designated by said faculty; which btiilding, when erecU‘d, 
shall be under the exclusive control of the corporation or Board 
of Control of the said Michigan Mining Schmd. 

This gift is to the said trustees and their sucoc8s<»rs forever, 
for the l>eneflt of the said Mining School. In case t>f thf* death 
of either of said trustees, the survivors or survivor snalJ apindnt 
a successor or sxicccssors. 

When the erection of said building shall be commenced, after 
the said fund of one hundred thousand dollars is obtained, the 
sum hereby given, with all Its accumulations, shall Ik' paid over 
to the said Mining Sch(K>l, for the purp(»sc aforesaid. 

Witness my hand, the 80ih day of January, 1800, 

A. Lanfkah NuituiE. 

Witness, T. B. O. M. Htkthoe. 

We, Peter White, 1). H, Ball and J. M. Longyear, the persons 
named In the above instrument, accept the trust therein grant* 
ed, in all respects, and agree to comply with the conditions 
tbereot 

Witness our hands, the 1st day of February, 1»90. 

# PsTBu Warra, 
D, H, Baju^ 

J, H, X,iOifgT|ia«« 
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THE LONHVEAH FOM). 

This is :i fimd of J^oOO.on, a-ivc?n for th(‘ y(‘ar 
by Mr. J. M. Lon^'^yoar, of t]i<* Hoard of Control, to Ik* the 
pro[)<*rty of tho Mininir Scliooi, to bo ]oaiu*d to students 
of said school who may be (lesijLniatod by the Troasiiror 
and Director, said students boino* unable to maintain their 
eoniK'otion with the school without such aid. I'his jnon(\y 
is not to be a ^»;ift to the stmient, but he is to ])ay it back 
as soon as practicable after ^raciuatiou. Aft(‘r his grad- 
uation, int(‘rest nill be charired liim for the tirst thiaa* 
y<airs at b j>ei* (‘<*nt. and for tiu^ followinir two y<‘ars at 7 
]>or (!(‘nt. I'lie money and the intei**^ are to ^o to th(‘ 
fund, to aid otln*!’ st udents in the same way. This nu‘tho<l, 
it is believi'tl. will lead the >tud(‘]it to a more* manly fo-el- 
ine: than a irift outritultl would ju'odma* in him, siiu*,e it 
^iv(*s him the means of paNinir for his own education, 
a.ssisis him winai he nuKst needs assistanci*, and <‘Mables 
hitn to return tin* moia*y |{» aid <»lhers, at a timt* when he 
iam best do so. 

It is believed that it would be !u‘tl<‘r if all funds iriven to 
the School for it)vestUH‘nt and \ise. >hould be aceoni))anied 
by some [U’o\ iso that a certain ptu tiou. at least, of tin* in- 
(‘onu* shall lx* sav(*«{ or set asi<lc. to in<*r(*ase tin* principal 
until it shall attain a limit, either tix(*d, or l<‘ft to the 
proper authorit to di'tcnnine. Su(‘h a metho<l would 
enable tiie instiltition in the future to do much more ^ood, 
than it would if the income wi*re to be spent tmtiia'ly ea<‘h 
vaair. 

d'he School is in threat need <»f funds to aid stud(*nts who 
would other>vise Ih* unabh* to alttaid this itistitutifui. Aid 
of this kind is ftaapienlly sought ly a])le and wortby 
youniT men, and all is done that can Ik*, with the limited 
means at (he coin^aiand of the Schtu)!, to ai<l them. 

Tile Loitiryiair Fund has been continued for thre<^ N ears, 
and now timouuls to )mt no part of it is avail- 

able in 1893-1895. 



Deg vet^ (vnd/ irTiuludte hifat ruction. 
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DKIUIEES AND (JRADVATE 
I NSTH rc'TlON. 


Students who h.iV(‘ ^nnhiiih'd in tlu‘ former t w(> years 
course of the seh(H)! with tlie <l(‘i»ree of Bacii*‘lor of Saenta*, 
may obtain the delxri‘(^ of Mininij: Enj^imaM*, hy returning*- 
to the school and completiiiiL!: the t-oursc Lrixiai at the linu* 
of sucli return: or t‘lsi‘ thtw may naa'ive il uj)on applica- 
tion to t}i(‘ lh>ard of Ot)ntrol and Fa<‘ulty, and upon 
prt‘S(mtatioii of satisfactory evidtaice of tlvt^ ymrs' sue 
ci^ssful pra(‘ti(‘al work, and of a suitahh' thesis in some 
litK*. co-ordinatc' with tln'ir coursi' of study in (ir!> sciuM)!. 

Th<* th(*sis imK^t l»e an oj’i<^inal in\<\sti;j:ation undcu'taken 
in Mininir, Mta-hanical or Electrical Enirimauimr, (’hem 
istry, Metajluri'V, P(‘lroi:‘rapl»y, (h'olojjy, or in somt'allical 
suhj(H‘t that shall belong within th<‘ objects of this institu- 
tion; and it must lu* apj)rov(‘<l by tin* Faculty, 

Students win) <‘omj)l<‘le tin* ohi cours<' of thr<M‘ years, an<l 
prestait a satisfactory thesis, will r(M*eiv<‘ the de^oee of 
Mining En^imMU’, or Fujirineer of Mines (F. M.), Fhe 
thesis must conform to tin* reijuiiaiinents Hiven above and 
must b(* completed and approved by the Fai'ulty ladorc 
that body will I’ccommend that the D<‘<rre(* of Minintr En- 
irinetu', or Fni^ineia- of Mines, b(* conferrtHi upon tin* 
student. 

Students who complete the new three years course and 
p’aduate, will have* confi*rred upon th<‘m the de^oec* of 
Hach(‘}or of 8cien<*e. 

Student.s who <*omplete the four y<airs course and prfs<;nt 
a satisfactory thesis will reeeivt* the de;/rer of Minin^^ 
En^ifineer. , 

Students who are /rraduatoH of this, or of other institir 
tions of hi^a^li grade, will Ik* admitted as spen ial students to 
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tak(^ any ntudy taught in this s<*ho()], or to take s|KHjial 
^raduatxi instruction. 

Those who wish to f)econu'. candidat<^s for a higher de- 
gr<30 will enter un(h>r the following conditions: 

Students who are graduates of this institution, or of 
others of similar grade, whose course shall he a})prov(*d 
by the Faculty, will he admitted as candidates for the de- 
gree of Doi^tor of Philosophy* In order to attain this 
degrees they must pursue for at least two yi'ars an advanced 
cotirs(^ of study in subjects germane to the undtwgraduate 
course in this institution, which course of study is to be. 
aj>pro\ ed by the Faculty. 

()n<‘ of tlH‘ years of study may, in s)>ecial (rases, spent 
(*lsc‘wh(‘r(r, and th(‘ work aeiarptcxi, on sufticient proof of 
its thoroughmvss and high character, as tin* <M|uival(‘nt of 
one year's work sptait lien*. But undtn- no (ondition will 
th<‘ d 4 ‘gr(‘e he givaau unh^ss on<‘ yt'ar at least is sjx-nt as a 
r(*sident worker at this institution. 

Students who ar(‘ graduat(\s both of this, or of an <‘(}uiva- 
lent prof(‘Ssional school, and also of soim^ colh^gt^ or 
university whosi' (*ours<‘ <»f study is accej)ted by tin* Fa<‘ul- 
ty, may Ix'admitUxl to thedegn‘e of Doctor of Philosophy, 
after having tak<*n for at least one year an approv(‘d 
coursi' of study at this institution. 

The (h’grix* of Doctor of Piiiloso[)hy will b<‘ giviai only 
in cas(‘ tlur student shall hav(» shown markt^l ability an<l 
power for original inverstigation, >hall hav<* passt'd a satis- 
factory oral pu)>lic examination, and ]>r(‘s(‘nted a tlnrsis, 
(unlxxiying the result of original investigation, that siiall be 
approvtxl by the Faculty. 

Students who ari' graduates of this or of other institu- 
tions having a satisfactory e(|ui valent course, aixl who 
shall have pursued here, according to the above r(‘gnlations, 
a successful course of study for thi* d(‘gr(‘e of Doctor (»f 
Philosophy, may at the same time receive the degree of 
Mining Engineer, if said degrex' has not been confi^rred at 
their previous graduation. 



Graditaiefi^ ISSS, 


1.^3 


(i RAD TATES, Isss. 


NA.MK, Hr.,SIl>KN(’f': AND (MUHUMTIDN. 

IIakkis, John Lmiicit, S. l; J^iiinc.v. 

Mining KiJuriJUMT, Q\«in(*y Ml?io. 

Lonoykak, IOdmi’ni) ,I<>ski*h. S. li. . H jhhiu^^ Mirmt^Hola. 

Supri’int 4 >f llu> lioncyi'ar 

;in<l Hcnurtt l^xplnial t*Mis, 

TAUNAIJ., SaMTHL Am*:X ANDKIl. S. H. 

In of I ns( :i I lal Ion, Klia^- 

(I'll* Hanlairt* I'lant. < ’l<‘ vnlaini 
Jiinl Iron ('I)IVh Mininj; (*oni* 
pany. 

I*AUNALL, William Kdwal-d, S.W. . lslj|n*iiiini,r. 

Kloi'lrical Lnp:iin*i*i\ (’lovnhiinl 
nn«i Iron Mininpr (Nnn- 

jnifi.V 

Klii>, Wii.liam Joski'h, S. |{ Uuiiu'o. 


SlOAiiKiL JaMLS liLNJAMlN, S. H. . . UlllD'Ock . 

Supoi ini rinicnl of (In* Liiki* 
Snporlor K(*<i‘'torH‘ < '<»njpa)»y . 

I'UEN'. AVilliam S. fi Ifaticni'k. 

t’lvll Hnyinat'r, MhoTal HanjJD' 
atui iLinrooK ami ('iihini«*T 
Kuilroa<N. ami Conniy Mnrv<'y- 
or, ifonuhton < 'onnty . 


11 



154 


Michigan Mimmg Schoci. 


UliADUATES, 188 !». 


NAME. UKSI1>EXC:K AND (XX^rPATION. 

Ckozis, Waltkii WfLKKKD .losicrii, S.B. 

lIoilKhtOIl. 

EnjzInciT. 

Kauwell, Paul, S. H I>L*nv(;r, Colo. 

t’hfTni.st. 

^Fksjko, Heiiman William, S. ip .('rystal Fulls, 

(-'ivJl ujul MiairiK KnjzLK'er. 

♦Haah, ,lA(;on, S. H Mari'us, Wushinj^ton. 

Milling Eiiiriiit'or, SUyltirk Mine. 

lIoATHON, .John, S. H ( ity, Montana. 

Mining F>iglnoor, Hiilti* and 
Husion Mining! Vmipany, 

Pkyok, Keoinald CiiArrLE Houghton. 

Uivll and Mining Englnofr. 

' 8oc llrudiiatos of ls»H> for tho second <legree. 



Chdd/mtee^ 1890 , 


I5r» 


GRADUATES, 


NAMK. WKSII>KN<'K AKlt OCCrPATfON. 

Danikll, Joshua, S. U Great Falls. Montana. 

nijist Funiiicr ForiMnuu, UdsUni 
UfMl Mnnt:i)ia < ’oiiwaidtvtot^ 
<U>mu r Jind SWvpr 
nauy. 

Duakk, Fuank, S. li Hosi,oin 

Motullvn*}:y and Oi*o OitssImk:, 

Mush. I nslil uO* tif 'rtHduudo^y . 

Fksino, II human Wilhiam, S. II., F.M. 

C'rysl-al Falls. 

(.'ivfl and HfivrlruM-r. 

Haas, Jacou, S. H., K. M Mar<*ns. Washington. 

MitiiDK Ki»;:inr«'r SKyJurli }yiliu*>». 


Hoixison. William Adams, S. H. . .iloiiKht-on. 

TUoiusun and Hodjjson < ‘oinpiiii y, 
Stoplicns, Ark. 

SrTTON. Lin'I'on liKAcii, S. It Gould, Mont. 

Milling Eiiiflnt't r, Tn'riiont (iold 
iMIning und Milling ('oniimny. 

WAKEKfELD, Aumru ALitKitT, »S. H. \'<*lar(Iena, J hJiariKo. Mcxi(‘o 

Mining EiigiiHH'r. 
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(JKADIJATES, 1891. 


NAME, 

Kosskkt, O rro IIknkv, VI. M — 




. KroilH'rjjr, Saxony. 

Mining Kiijrinforln^, B^rpaUad- 


Dknui.ku, Tiikoimiuk. 10. M Ilought/on. 

Milliner Kri^lnt‘<‘r, Atlantic Min- 
ing rumpany. 

Kjn'k, Edu'abu, E. M C’hiirlolt.onhurj,?. Pru.ssia. 

tJrganlf anil Technical (a»ejn* 
iMtry. Polytechnlchi* liocb 
scliule. 

Lawton, Nathan Okivku. S. H. . .Ironwoocl. 

Ohlef Minltiff Enjrlncer, tht- 
Peiiukee and (.ii>vjei)lc Develop- 
nioiit Uorupany. 



Gradimtes^ 1S9S. 


157 


(UiADlTATES, ISIK?. 


NAMK. nRSlT>KN('K ANI> OiU'trpATION. 

AHiurrr, Ai Ahthuu, S. B., E. M. . Ilou^htnn. 

InstiMirtor in Druwlnjjr. Snrvry- 
Invr H>»<^ MfoJmnl<‘ul lCn>;liu*nr- 
in^, Minirnr Srhool. 

(^HUHCII, G|C()U< 1 K IUT<'HK 1 X)U, K. M. 

Ohicii^^o. 

C-ivil KnjiiiMM'r. 

Fisiiek, J AMKs, K. M Huiirock, 


(fiLLis, Donai.i), K. M Biit(<‘, Montana. 

Assistant Assayt'r of t lu‘ 1*urrott 
Mliilfiy: ami Sninlf ln« < ’oinpjtny . 

Kikk, Maiu’Us Bi okxk, K, M Anraria, Liuiipkin (Ja. 

Minim; Enirint*»?r and Pros- 
pni'tor. 

M('I)ONALI), EUWIN Ih'NTINOTON, E. M, 

Doer Lodj^n!, Mont. 

l*rofnss<ir of Mltiltn; luinims^r- 
inj;. t'ollovfc of Montana. 

Tiienoove, Sami ei. llEKi), E. M...Lak<* Lintlori. 

t.aty Enj^lruMT, lied Jankot. 

Wateiis. ALBKirr I^ATt iiA. S. B., E M., 

Sprinif Statjc)n, Bradl<^y 

('<)., ’^rcnn. 

HuiHTlnlendenl of t in* Srm JUfi*; 
and < onet'iit raiiijjr \Vi>rkH,Hiiie 
H|)»’lm;s Mlnlr^K < ’oinpariy. 
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OFFICERS OF THE YOUNG MEN’S OIJRISTUN 
ASSOCIATION. 

President William Wuaith. 

Vice-President Hamlkt Kent. 

Treasurer Milton Watson Coleman. 

Rec4>rdinj^ Secretary Elmkk Wuipple Dlufee. 

C(»rres[)( Hiding Secretary Joii.v Fokkest Oku. 


CLASS OFFlCEPtS. 


(i^ASS OF IHW. 


Pnvsidf'ut Fkkdeuk k Pe(M\ PriuiACL. 

\' i et 1 'r i d e n t i%\ u L'r( )N F h a n k l in M oo i { k. 


Secretary and Treasurer. . .John (Jkou<jk Kiiu hen. 

CLASS OF 1H!»5. 


Presi(ient Love Doc kkkv. 

Vic’c-President .Roiieut Sei.i>en Rose. 

Secretary Milton Watson (’oleman. 


i William Weaknf. 

I>usim\ss Cninruit t.ecL . •] Milton Waison ('oleman. 

(Caul Uay.M(jni> Davis, 


fuesiiman class. 


President Willi aud Joseph Smith. 

VIcHv President William Iuvino Alouich. 

St‘cretary Elton W ili. a ui> W a lkku. 



Holders of Scfiolarships, 
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OFFICERS OF THE ATHLETIC ASSOCIATION. 


rri'sidc^nt Caiu. TUymond Havis. 

Vic^-Fivsidi'nt Hknuy Hoffman Hch.hkht, 


S(‘md;»ry undTivasunM... Elton Wii.laui) Walkku. 


JIOLDEKS OF SCHOl.AllSIllFS. 


TIIK NOKKIK SCIIOLAUSIIII'. 

|K!4 lioiSKKT MokUAV, »llL 

TIIK WUIOIIT S(TlOLAIiSini*. 

|s<i;i iKi)4 John Alkxandkl Knmjht. 


OFFICERS OF THE ALUMNI ASSOCIATION. 


iV<*sidonl. ..William John UkKN/KH. 

Vlr< -Pn sidoni .John Lftiiku Haiiuis, ’HH. 


Soco'Uiry anti Thsisuht, 

Wali ku Wilkuki) Joskimi Cito/.ic, ’Hii, 



COLLECTIONS. 


For purposes of illustration and study, a number of 
collections have been provided for the use of the students. 


Crystal Models 3,304 

Natural Crystals 1,800 

General Mineral Collection 37,310 

Emerson Collection of Minerals 550 

Exhibition Collection of Minerals 1,000 

Collection of Thin Sections 3,500 

General Rock Collections 11,575 

Strati|sU’aplii(^al and Illustrative Collections. . 500 

Collect ion of Economic Geoloj^y 1,000 

Zobloj^ical (\)1 lection 1,000 

Paleontolo|i,dcal (Vdlections 3,000 


Besides th(' alK)V(‘, tlu'vv are eollt^etionsof palcMmtoloiyical 
charts, irKdallur^ical, and petro^napl]i(‘aI dia- 

graiiis, ;jr(‘oI<>^*'i(*al niodels, maps, etc. 

Culleetions of slairs, metallur^j^ieal products, materials 
for illustration in ecofiomic ^t‘olo<ry, as well as some exhi- 
bition collecdions, havt' Ihmui (amimenced, and all persons 
who can are ur^ed to contribute to the school collections 
of iniiuu'als, rocks, veinstunt*s, ores, sla^rs, nudallur^ieal 
products, samples of buildintr st(»nes, maohin(*rv, tools, 
etc., and modidvS, photographs and prints of tlie same, et<*. 

In tht' eas(* (d‘ the mineral produets us(‘d in arts and 
iuanufa<'tures, it is desired to procur<» specimens showing 
the various stapes in the pro(x*ss of manufaeture. It is 
especially important for the School to receive and pre- 
serve sets of cores from drill holes, samples of ores from 
every mine, with spt*cimens of the associated piupie min- 
erals and rocks, as well as of the wxills and {issociated 
country rcK'ks. 



Idbra/ry. 
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LIBRARY. 


The Library of the School contains at present 
volumes, besides numerous pamjihlels; and additions are 
constantly made to it. It is ])ro}>osed to have not only 
a good reference lil)rary for stiuhait work, but also om* 
that shall be as complete as jK)ssibh* upoi] the subje<*ts 
buight in the school. It is especially (h*sin'(l to havt' a 
full set of all reports and works nhating to the mining 
and other mineral industries of tla^ districts bordering on 
Lake Superior. The library is now valuable for rt‘fen‘in*e, 
both for practieal ainl st‘ientilie nnm; and it is freely open 
to all who desire to eonsull it. 

In addition to tin* s<‘hool lihrary, tin* seiimtilie lihrary 
of th(‘ I)ir(*(*tor is <h»posited in tin* s< hool building, and 
can be used by students aixi others. 'fhls lil)rary is 
especdally devot('d to ( 'i'ystallograj)])y, Mintu.alog^y, Pidro- 
gra[)hy and (icneral and Keonomi<‘ <b‘(»logy. 

Contrihutions of jiamphlets, jaijans. maps and lMM>ks, 
on subjects g'crmane to those t/ijigdit in this institution, ai’c 
solicited for tlx* Mining Sehool I^ihrary. Plans, drawings 
and engravings, nhiting to mines, mining maehinerv. and 
metallurgy, an* (l<‘sire<l. 

It is ho[)e,d to intikc* the. Library very full in tiles ctf tlx^ 
diflerent journals published thnaighout the <*ount ry, 
especially in tlx^ mining- regions: contrihutions of ju'cscnt 
and }>ast numb(‘rs of such journals an* solicitr^d for the 
library, to aid in making it a eomplclc depository (tf lit- 
erature relating to the pr(»gna\ss and jndustri(*s of the* 
country, iis wadi us of the Lake SufxTif^r region. 
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HEADING ROOM. 


ConniTt^Ml with tho Library is a Roadin^r Room, which 
is W(‘li sn})[)licd with scicaitilic pcriodit-als, technical jour- 
nals, and th(' trajjsactions and [)roce(‘din^s of scientific 
soci<.‘ti(‘s. Th(^ importance of jKn*iodical literature as a 
means of brin^ir»<; bofor<‘ the student the results of scien- 
tific inv(^sti^ations is fully realized, and the collection is 
mad<‘ as c()nij>lete as j)ossible for this reason. Below is 
"iven a full list of the journals on file, numbering in all 
two hundred and nin(‘. 

Contributions of journals for tlio H<'adin<i: Room are 
earnc^stly soli(‘it(Mi from publish(n*s throughout the State 
and (‘ountry. 

*Alp(aia Rione(*r, Alp<aia, 

Ameri<*an Chemical Journal, Baltimon*. 

Anu*rican En^inem* and Railroa<l Journal, New York, 
f American (uMJo^jfist, Minmaipolis. 

American Journal of Mathematics, Ihiltimon^. 
t American Journal of Science, New llav(*n. 

American Machinist, N<‘w York. 
tAinm-ican Naturalist, RhiladeljJiia. 

^American ScIkh)! C^^mmissioner, Saiiinaw. 

Aimalen dt‘s K. K. Naturhistorischen Ilofmuseums, Wien, 
t Aunalen der Physik und Chemie, Leipzig. 
fAnnaleii der Physik und CJiemie, Binblatter, I^‘ipzi;2^. 
f Aunalen der Physik und Chemie (Elect rot eehnisehc 
Biblio^rapliie), Leipziir. 

Aiinah'U do (diimie td de Physhpie, Paris. 
tAnnales de la Soci/b* ( tcolo^rique de Bel^icpie, Li^*;tro. 


•Oift of ruf)IUlH*rs. 

tA minplrto set of this CuhlicutUm Is in Uu* iai>rary. 
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f Annales des Mines, Paris. 

Annales des Pouts et Cliauss«'*es, Paris. 

Annalos des Scaenees (ireolo<ri(|uos, Paris. 

Annals of ihe New York Aeadeniy (»f S(Meiie<\ New York. 
Annals of Matheinaties, rniversity of Mrjiinia. 

*Ann Arbor Ar;[rws Ann Arbor. 

* A rbt‘t^» r en , C 'axli 1 1 ae . 

*Ib'llevilI(‘ Enterprise*. l>(‘ll(‘ville. 

*Helleviu* (Jaxedte, Pelk'Via*. 

Berir-und Hiitteninaenniseh(‘s dalirbnrb, N irniia. 
fBerir-und Iliith‘ninaennis<*lies Ze'itunir. Ee‘i]>/iir. 
f BerielittMit*!' l)(‘ntseb(‘ii t7heinis(‘!ien ( M\s(‘)ls<*liaft, Berlin. 
*Boyn(? Falls News, lioyne Falls. 

*lb‘i(‘kinak(‘r, ( -hi(‘a^o. 

'^Brie‘k Roadways, Flneairo. 

*15ronson rionrnal, Ibonson. 

*Brown (^.ity Banner, Brown ( -ily. 

Builder, Loialon. 
tBulletin of Ihe Ess(‘X Institute. 

fBull(‘tin of tin* ( iet)lo^i<*al Soei(*ty of Ann'i iea. Koeliester, 
N. Y. 

Bulh‘tin of tln^ N<‘w York Malheinatieal Sc)ei(‘ly, N<‘W 
York. 

f Ibilletin of the* PJhlosf)phieal Society. \\'ashiii<:lon. 
lbilh‘tin d<* hi Soeiete (1ie‘mi<jue de* Paris. 

Bulletin <1(* la S(K‘idte Fraucaise de Miin*rah>y>'i<*, Paris. 
Bullet ir> de* la Society* ( b*ol(»!jfi<|ue eie* hrane’e*, Paris. 
^Calumet (\)n^louierat<‘, (\’iluun*t. 

*Caluine*t and K(*el daeke^t N<‘ws. (’a(ume‘t. 

^(•anadiau Minin^^ Re*vi<*w. 

*(]apae ,Iournal, ( 'apae*. 

H'ass (Jity Enbu'prise*, ()ass(’it y. 
tCvUssier's Ma^razine*, N<*w \ ork. 

^Century Ma^razirn*, New York. , 

Ch<*mi(%‘il Ne'ws atnJ Journal e>f Physi(*al Scitaice*, London. 
Chemiker Zeilun^y, ('‘ Jhen, (M*rnianv. 
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tChemische Industrie, Berlin. 

Civilingonieur, Leipzig. 

Colliery Engineer, Scranton, Pennsylvania. 
fCoinptes Kendus, Hebdoraadaires des Seances de 1’ Acad- 
emic des Sciences, Paris. 

Copper (Jountry Evening News, (/alumot. 

^Current, Norway. 

*I)aily Mining Journal, Manjiiette. 

^‘Detroit Fr(K‘ Press, Detroit. 

^Detroit Journal, r)(‘troit. 

^Diamond Drill, C^rystal Falls. 

fDingler’s Polytc'chniselies Journal, Stuttgart. 

El(H*lrieal Engino<‘r, Svw Voi'k. 
t El(‘(‘t rieal World, N(‘vv York. 

Electrician, London. 

EI(?cli'ot(‘(*Iini.sch(‘ /(‘itsebrift. H<‘rlin. 

KnginecM’, London, 
f Enginc(‘ring, London. 
fEnginc(‘ring Magaziins New 1 ork. 

pjiigiruH'ring M<‘clianics, N(‘\v ^ ork. 
f Engin(‘(*ring and M ining J(Mirnal, N(*\v York. 

EnginetM'ijig N(‘n\.s and American Hailway Journal, New 
York. 

*Ely Yinu's, Ely, Minnesota. 

*Escanal)a Iron I'ort, Escanaba. 

*EYening Journal, Flint. 

^Evening Ncw.n, Detroit, 

^Fliuence Mining News. Flonnua*, Wiscauisin. 

*Foruin, Ncnv York. 

(n'aiie ('ivil, Paris. 

(leograpltical Journal, London. 

+( biological Magazine, London. 

*(n>gcbic Iron Spirit, PesMijner. 

♦(iood Health, Battle Creek. 

^(irand Tniversi* Iii‘rald, ( i rand Tra verst*. 

*lIarpeFs Magu/Jnt*, Ntwv York. 
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•Harvard University Bulletin^ Oambrid^o, ^lass. 

•Imlay City Kecord, Imlay City. 

•Industries and Iron. 

•Inghiun County Republican, Leslie. 

Iron Age, New York. 

•Iron Ore, Ishpeming. 

•Ironwood News Ripcord, IronwocHl. 

•Ironwood Times, IronwocxI. 

tJahres-Bericht der clieinisehen Teelinologi<‘, Lei))/jg. 
fjahrosbericht iibcu* die Fortschritte der Cbeinie, Hraun- 
schweig, (lermany. 

Jahrbuch fiir das B(‘rg-und HiiMenw(‘seiu Kn^ilxTg. 
fJabrbudi <ler kaiserlieli kenlglieheu ge(>logisi‘hen 
Reichsansliilt, Viiaina. 

fJahrbuch d(?r krjniglit'h preiissiselaMi g<‘ologiKehen 
Landesanstalt inid Bergakadeniie. IkuTin. 
t Journal of Analytical and A})pli(ai Chrmislrw Faston, Pa. 
fjournal of tln‘ Association of Fnginccring Sccictifs, 
Chicago. 

f Journal of the Ch(‘inical S»ciety, J^ondoir 
Journal of Kducation, Boston. 

JournuJ of tln^ Franklin lnstitui<\ I'hiladcipliia. 
t Journal of (Ecology, (-hicago. 

Journal of th(‘ iron and Sti‘c| Institute, liondon. 

Journal fiir praktiscln* (lieinistry, L(‘ip/ig. 

Journal of tin* Socatdy of Arts, Loickai. 

Journal of the Society of (.'iHUiiical Industry. L(»ndon. 
Justus Liebig’s Aimalen <i(*r ('Ixunic. Leipzig. 

Kritischer Vicrtcljahresbericht iilur di<‘ Bcig ^Si Hiit- 
tenmiinnische und v<‘rwan<lU^ l>il<‘ratur, Frcilaug. 
L\Vn«e S<a)tinel, L’Ansi^. 

Lapem* Clarion, Lap(u»r. 

Library Journal, New York, 
t Library Notes, Boston, Mass. ^ 

•Literary News, New York. 
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fljondon, E(Jini>nr;^h und Dublin Philosophiijul Magazine 
and Journal of 8i*iem*(s London. 

Lurniere Elootriijue, I^iris. 

^Lyonn Herald, liyons. 

*Manistiqu(* S(‘nii-\V<H‘kly Pioneer, Manisfii|ue. 

Manufacturer an<l Builder, New York, 

*Maj)le Rapids I>is{)ateli, Maple Rapids. 

M atl i< ai I at i eal M aga z i i W asl i i jigt on . 

Matli(‘niatiea] Visitor, Washington. 
fMcanoirs of the Aim*ri(*an Aea<hany of Arts and Sciences, 
Boston. 

f Memoirs of the Bost(»n Socit^ty of Natural History, 
Boston. 

*M(‘nomin(*e Ihanocrat, Menomin(‘(\ 

'^Mieiligan Copper Journal, IlaiH'ock, 

Mieliigan School Modtu'ator, Lansing. 

^Michigan StaU‘ I)(‘nHK*rat, Cadillac. 

'^Milan Leadei*, Milan. 

MiiH'ralogical Magaziiu^ ami Journal of th(‘ .Minera logical 
Soeit'ty, London. 

Minendogisch(‘ un<l petrogra])hische Mittheilungt'n, 
Vienna. 

Mining and Seientitie Pn^ss, Sail Francisco. 

^‘Mining and Sci(‘ntiti<‘ R<‘view, i>eiivt‘r. 

‘*\Native Co])p<*r Times, Lake Linden, 
t Nat lire, l..ondon. 

fNeues Jahrbii<‘h fiir Mineralogie, (icologie und Paheon- 
tologie, Stuttgart. 

^Newaygo County Demoerat, Newaygo. 

*North Aimuiean K(‘view, New York. 

^Northwest Mining Review, Spokane, ^Vashington. 
^Oakland County l\>st, Pontiac. 

tOesterreiehisilie ZeitseJirifl fiir lkn*g-imd-Huttenwcsen, 
Vienna. 

^Official (bizidte of the C.S. Patent Office, Washington. 
^Ontonagon Herald, Ontonagon. 
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*()ntonji^2:on Minor, Ontona^^on. 

^Owosso l*roSvS, Owosso. 

^Peninsular llecor<l, Islipeinin^. 

tPeterniann''s Mittlieilun^en aus.luslus lVrtlH‘s' (looofrapli- 
iseht's Anstalt, (iotha. 

tPhilosoplncal Transactions of the Koyal Socit‘ly of l^on- 
(Ion, London. 

^Physician and Sur^nM)iu Ann Arbor. 

*Pick and Axe, Bi^ssennu*. 

*Pontiac Oaz(‘tt(», Pontiac. 

fPopular wSciencM' Monthly, New York. 

*Porta^(^ Lake Miiiini*: (la/.elte. llonahton. 

*Port Huron W(‘('kly I'inu's, l\»rt Huron, 

Pow(T, N(*vv York. 

fProta^edinirs of th(‘ Acadeiny of Natiiral SciiaK^es, lliila- 
d(dj)hia. 

+Proc(‘(Mlin;:»:s of the American Aca<lemy of Arts and 
Sci(‘nc(‘s, lh)sion. 

f Proc(H‘<rmirs of th<' Ann‘rican Assot iation for tla‘ Advaiua* 
ment of Scicaice, Salem, Massachusetts. 

tJVoc<‘edin^s of tin* P>()sti»n So<’i(‘ty of Natural History, 
Boston. 

fProci'cdin^s of tin* lnstituti<ni of Civil Ln^^ine(‘rs, London. 

+ Pro(*et*din^s of tin* Institution of Mechanical Kn^inet‘rs, 
London. 

Proc(‘edin^s of the (oM)io«risls' Association, London. 

Proceedings (^f tin* London Mathematical Soci<‘ty. 

Proc(‘edings of the lioyal ( ieo^rapliical Soci(*ty ninl 
Monthly Il(‘cord t>f (hro^L^raphy, London. 

tProceedin^s of the Uoynl Soci<‘ty of London. 

fPublishers' Wci^kly, NVw York. 

^Quarterly Journal of the (i(M)lo)Ldeal Society, London. 

Quarterly Journal of Pun* and Applied Mathematies, 
London. ^ 

^Quincy Herald, Quincy. 




fReport of the British Association for the Adyancement 
of Science, London. 

^Review of Reviews, Now York. 

Revue Universelle des Mines, de la Metallurgie, etc., 
Paris. 

*Sault Ste. Marie News, Sault Ste. Marie. 

^Scribner’s Magazine, New York. 

*St. Andrew's Cross, New York. 

*St. Clair Rei)iibliean, St. Clair. 

*St. Johns News, St. Johns. 

fSchool of Mines Quarterly, New York. 

t Science, New York. 

Scientific Ainerican, New York. 

fvSci(‘ntific Anna'ican Supplement, New York. 

tSitzungs!u.‘ricIiti‘ der kaiserlii^lien Akadeinie der Wis- 
s<‘nschafleu, Vicaina. 

fSitziingshericlite <lt‘r koniglieh-piHMissischen Akadeinie 
der Wissenschaften zu IVrIin. 

*Soo Diiinoerat, Sault Ste. Mari(‘. 

Stahl und Kiseu, l)iiss(*ldorf. 

*Stat(‘ Republican, Lansing. 

Stone., Chieago. 

tToelmik(*r, X(‘w York. 

tTransaelions of tlu* Aeadeiuy of Scienee, St, Louis. 

Transaetions of tlh‘ American Institute of El(H‘trieal En- 
gineers, Nt'w York. 

^'fdVansaetions of tlu^ American Institute of Mining Engi- 
iuH‘rs, New York. 

fTransjietiotis of the American wSoeiety of Civil Engineers, 
New York. 

f Transaetions of the American Society of Mechanical 
EngiiuHWs, New York. 

fTransactions of the Connect ieut Aoadeuiy of Arts and 
Seiena'vS, New Haven. 

fTransiictious of the Feiieratcd Institute of Mining Engi- 
neers, Newcastle-on-Tyne. 
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Transactions of the Manchester Geological Society, Man- 
chester. 

fTransactions of the Koyal Society of Canada, Montreal. 
^Vassar Times, Vassar. 

fVerhaiidlungen dor k. k. (joologischon Ht‘iehsunstalt, 
Vienna. 

* Workman, Grand Rapids. 

*Yj)silantian, Ypsilanti. 

fZeitschrift fiir uualytisclie Clieinie, Wieshadtai. 
fZeitschrift fiir anorganiscln? ('Inajiie, L(Mp//isr. 
tZeilschrift fiir das Ikn'g.-Hiitteionnd Salimauvisc'n. Berlin. 
fZeitschrift der dciitschen geol<>gisch(‘n ( h‘s<^lls<rhMft, 
Berlin. 

fZeitsehrift fiir Krystallograpirh^ und M ineralogi<‘, Loip/ig. 
fZeitschrift fiir |>hysika]ischc (.'hiMnu*, LvMpzig. 
fZeitschrift f.ir [)raktis{‘hi' (jltu)h>iJ:ie, Berlii). 
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TEXT BOOKS. 

1893-1894. 


FIRST YEAR. 

College Algebra. — 1891. G. A. Wentworth. 

Ginn and Company, Boston. 

Plane and Spherical Trigonometry. — 1893. H. N. Wheeler. 
Ginn and Company, Boston. 

Logarithmic Tables. — 1892. G. W. Jones. 

G. W. Jones, Ithaca, N. Y. 

Analytic Geometry. — 1887. Last Eklition. G. A. Wentworth. 

Ginn and Company, Boston. 

Elementary Treatise on Physics. — 1893. 14th Edition. 

Ganot, translated by Edmund Atkinson. 
Wm. Wood and Company, New York. 

Practical, Plane and Solid Geometry. Liist Edition. 

Henry Angel. 

William Collins and Sons, Glasgow. 
Manuscript Notes on General Chemistry. — 1893. 

George A. Koenig. 

Manu, iript Notes on Experimental Chemistry. 1893. 

George A. Koenig. 

Descriptive Mineralogy. — 1892. Sixth Edition. 

James D. Dana and Edward S. I>ana. 
John Wiley and Sons, New York. 

ThiK)ry ami Practice of Surveying. — 18‘92. Tenth Edition. 

J. B. Johnson. 

John Wiley and Sons, New York. 

Field Engineering. — 1893. Sixteenth Edition. 

William H. Searit*. 
John Wiley and Sons, New York. 
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SKCOM> YEAR. 

Elcment^s of the Calculus. - James M. Tavlor, 

Ginn and Company, Host on. 

Mechanics of Kncfineenn^. Irvinjr P. Clmrcli. 

(Sixth Edition of Statics and Dynamics.) 
Wiley and Sons, New York. 

Qualitative Analysis. — 1898. Arthur H. Elliot. 

Arthur H. Elliot, New York. 

South Konsinj^ton Notes on Building Construction. ISS9, 
Vol. 8. Riviuf^ton, Lomlon. 

Elements of Mcchanisjn.— 1S88. Second Edition. 

T. M. Goodcwc. 

Lon^rmans, Green and Company, Londtm. 

Steel and Iron. Fifth Editi(»n. 

Win. Henry (irt‘cn\vood. 
Cassell and CJompany, London. 

The Deterini nation of Rock-Forming Mimnals. istH. 
Secoinl E<iition. 

Dr. Eugene Hussak, Translated l>y Erast us (i. Smith. 
. fl<»hn Wiley and Sons, New York. 

Text Rook of Geology. — 1S98. Third Edition, 

Archibald (oakie. 

Macmillan and Company, New York. 

Manuscript NoUis in Lithology. iHicj iSiKk 

M. E. Wadsworth. 
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THIRD YEAR. 

QuantiUltivc* Analysis. Dr. C. Remi^rins Fresonius. 

John Wiley and Sons. 

Modern Ainerican Methods of Co])|)er Smelting.— 

Kdwaiai D. Peters. 

Scieiitihe Puhlishiiifr Company, New York. 
Midalltir^y of Lead.- - iS02. 11. O. Hofiiian. 

Scientihc Pi 1 1 dish in, ir Coinj)any. New York, 

Manual of AssMyin^^ iS’.ej. Walter Leo Brown. 

L. H. Siii'L^<ad and (binpaiiv, Chiea^o. 

Manijjil of Assaying. lssi>. 

Boihnnan an<l KerL transiat(‘<l by W. (ioodyear. 
John \N'iU\v aial Sons, New York, 
llydraiilies. Isoo. Mansfield Merrinian. 

John Wiley and Sons, New ^’ork. 

Ynissi's and Arelu's. Part 1. - IMiif. Third Kdition. 

(diaries K. (irc'eiH*. 
flohn Wih‘y ainl Sons, Ni'vv York. 

Eledrieal EtiLdmaTin^. Slin^^o and Brooker. 

Lonirnians, (ireen an<l Cdnnpuny, London. 

The Steam Enjrine. IsiOk Fifth Edition. (i.CA .Holmes. 

l.<onirmans, (iri'en and Company, London. 
Meehanics of Materiaks. jsiKk Seetmd Edition. 

Manslii'ld Merriman. 
John Wihw and Sons, N\*w York. 

Elements of (ieoloiry. — 1SP2. Third Edition. 

Joseph I.ieConte. 

D. AppleUm and Coin}mny. New York, 

The C)re Deposits of th<» ITuiUd States. — IslKl 

James F. Kemp. 

Soientitie Publishing Company, New York. 
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SAMPLE EXAMINATION QUESTIONS FOR 
ADMISSION TO THE MIMNCi 
SCHOOL. 

AlUTini KTIV. 

1. (1). Draw u liiit* a (UriiiioR^r Ion;:: and divide* it into 

(!(*ntinu‘tt‘rs. 

(*J). What is tin* fnndainrntjd unit of l<‘n;:‘tli in tlu* 
uu‘<i'i(‘ syshMii. 

2. (1). l)e*s(*rilM* the units of <*a|jju*ity and of W(‘i;L’’ht in 

th(^ niftr'ic systean. 

("J). Draw a (*u)>if oentinn^UM*: a (‘uhic dea'inndor. 

3. (I). Multiply i l)y i ainl explain tin* process. 

(2). Divide* I by n. and (‘xplain the* preK*e‘ss. 

4. Cli:in;j!'e‘ the* eanninon frae‘tie>rrs to de*eiiuals in epjestion 

3, and [>e‘rfe)rin the* ojM'iatienis the'ie* re‘(juire‘d. 

5. (1). B leist 0 pe*!* e*e'nl by se'llin^: a he*kte»liti‘i' e»f t urpe*n- 

tine*, vvhieli e*ost Si;>. For wliat did he* se^ll it a lite‘r^ 
(2). If A Ihivs eopp<‘r feu* .**<» cents p(*r l\ilo;xi'aiti, tun! 
on sedlin^ it inake*s 4<» pen* c<*nt on the* e-ost-, afte*r 
<leahn*tin;>: iu per < i*jit from his askin;jr prie*e*, vvhat 
was the* askin;:: price' 

6. (1). Having** sold a <M)nsi^nm<nj| e)f e^oods on 3 pen* 

cenit ceniiinission, the a;jr<‘n1 was instru(*led to inve‘Ht 
the* proe*(*e*ds, after (h^hiertin^ Iiis cominission e>f 3 
peit cent. His whede* cemnnission was What 

amount diel he invest i 

1*2). If c^)})ja*r slxK*k pays s p(*r cent em the |)ar value?, 
at what prieH^ iiuist it Ik* purciiased to j)ay lO per 
cent on the* costf 

7. (1). What is the intewst of $lh,h41.2d feer 1 yr. 7 mo. 

anel 2s days, at per cemt? 




(2). What sum of money, invested at 6^ per cent, will 
produce $279,815.00 in 1 yr. and 6 mo. ? 

8 . (1). A ship’s chronometer, set at Greenwich, points to 
5 h. 40 min. 20 sec. p. m. when the sun is on the 
meridian; what is the ship’s longitude? 

(2). A steamer arrived at Halifax, 63^ 36' west at 4 b. 
30 min. r. m.; the fact is telegraphed to New York 
without loss of time. The longitude of New York be- 
ing 74 1' west, what is the time of the receipt of 
the telegram ? 

9. Extract the s<|uare root of 58.140625, of .0000316969. 

10. Extract. th(‘ cube root of 104603.53203>, of .00014S8T7. 


al(;kp»ra. 

1. (a) Multipl} by - ;/v/ -f //’. 

( b ) Divide// // I iy ij ‘-f- fry -f 4 

2. Resolve into its faetors /OV a 7//\ .also (f- /, also 

,r‘-f .e7/’ f //', als<i f/-\ fr //-f /. 

;,M.- rl + („ .v", ) + 

(i., si,„,.iHv 

‘ //' -7/J // ^7/ //7 

4. (a) Multiply ./‘--f .r/y - 4. .r b/ ' by ?/*, 

[ «. 1. • 

1’"^* also I y, J I ,J 

5. (a) Extract the stjuare root of 3(t-f 12 /'6. 

(b) S(>lve and explain 

tlu? transformations necessiirv f(^r the solution. 



175 


QuesiumB. 


6. (a Simplify 


! <i*c __ / oV / a*Gd^ 

V ¥ f y Im^ 


(b) Simplify 



) 


7. (a) Si>lve -f </ == 6>, and ^ivo the coalitions un- 

der which the roots are real tind mKunud, real and 
equals and imaginary; also wlien arv, they (Mjual 
iivmericidly with opposite si^ns. 

(b) What is tlie sum of the two roots of the pnH‘ed- 
iii^ e<juation^ What is their produel i 

S. (a) Solve * X — ^ » x-\-\2~0, 

(b) Find the values of x aii<l y in tla^ lndepi‘nd<‘i\t, 
simultaneous (ajuations .e + //™j3?7 and x^-V if -[>104, 

U. Find th(‘ ()th and the loth bTins of (;/• — //)'\ n‘du(a*n^»- 
the numerical results to th(‘ir {irinn^ factors mid 
not p(‘rfonnin^ the inuIti|)rK*ations. 

10. (ii) Provi‘ that, if tin* corn\spondin^ items of two 
proportions be niidtij)]ied to/jretlj(*r or divided by 
each other, tlm result, in cut her case, is a proper 
tion. 

(b) If (I :h- x : Prove that a ^ ' 

ih\ y* 


PLANE tlEOMETJtV. 

Demonstrate the following propositions:# 

1. Tluj sum of the angles of any plam* triangle is <Hpial 
b) two right angles. 
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2. Show <iiat oach imgle of ati eqiiiangular pentagon 
is of a right angle* 

3. In the same or in equal circles, angles at the center 
have the same ratio as their intercepted arcs, (Two 
cases.) 

4. An inscribed angle is measured by one-half tin; 
intercepted arc. (Three cases.) 

.5. Two triangles arc similar when an angle of the oru' 
is eipuil to an angle of the other, and the sides in- 
cluding these angles are proportional. 

i). When a line is divided in extreme and mean ratio, 
the greater segment is onti side? of a regular decagon 
inscribed in a circle whovsc radius is the given lino. 

7. Similar polygons are to each other as the s<juares 
describ(‘d on their homologous sides. 

8. Th(* s(|uure (h^seribed upon tlie hvj)otljenuse of a 
right (riangh' is (*quival(‘iit to the sum of th(‘ s(|uar(‘s 
(lestTibed upon the other two sides. 

it (Probhan). (Jiviai the perimeters of a regular in- 
s(aib(‘(l and similar eireiimseribetl ])olygon, to eom- 
put(‘ lh(‘ p(a’imet('rs of ngulai* ins(‘rib(^d aiid eiremn 
scribed ])olygons <d‘ double tin* number of sides. 

lO. (Problem), do eomputt* the ratio of tin* eireurn- 
tert‘tn*<* of a {*irel(* to its diamete!*. 


SObll) AM> SIUIEUK’AL (JROMETUV. 

Ihnnonstrate tin* following propositions: 

1. ' If a straight line is perpendi<*ular to ea<*h of two 
stiaiight lines at their intersection, it is [perpendicular 
to their plane. 

2. If tw(i tritHlral angles have the three* face angles of 
tin* (pne e(|vmb res[)ectively, to the three face angles of 
the other, the corre? 5 ponding dic<iral angles are e^jual. 



S; Two triangular pyramids having oquivah'nt leases and 
equal altitudes are equivalent. 

4. The frustum of a triangular |)yrainid is otjuivaloiit 
to the sum of three pyramids whovse cominon altitmU* 
is the altitude of the frustuin, and whose haso arc* IIh' 
lower base, the upper base and a mean proportional 
between the bases of the frustum. 

5. In two jmlar triangles, eaeh angh* of oih* is measunal 
by the supplement of the side lying opposit<‘ to it in 
the other, 

0. The sum of the angles of a splK'ricail IriangU^ is 
greater than two and less than six right angles. 

7. The area of a spherical triangh^, ex])ressed in spheri- 
cal degrees, is numerically equal to th(^ sjdicrical cx(*ess 
of the triangle. 

8. Th('. area of a zone is equal to the product of its 
altitudi' by the circumference of a great circ*l(‘. 

h. (Prol)lem). To find the volume of a sj)hrric:iJ s(^g- 
ment. 

10. (Problem). To find the volum<‘ of t/iaf part of n 
sphere lying outside of a elioni revolv(‘(i to its 

diameter and at a const ant distanec* fi*om it. 


* ELKMKNTAKY PHYSICS. 

1 . (1). U[K)n what property <]o most of the (*hara(*ler- 

istic properti(*.s of matter depcaui. 

(2). Nanu^ thnaj general and five (‘liaraet(‘ristic pro[>- 
forties of matter. 

2 . (1). Name and define the thrw^ states of matter. 

(2). (Hve Newton's laws of motion. 

3 * (1). Define work and tmergy; give the formula for 



velocity. 

(2). Give the laws of freely falling bodies. 

4. (1). How prove that the atmosphere has weight? 

(2). What is the object of experiments in the study 

of physics? 

5. (1). Diagram, and explain the operation of the 

hydrostatic press. 

(2). Detiii<‘ specific gravity and describe the experi- 
nuaits necessaiy to didennine the specific gravity 
of ail irregular solid. If the specific gravity of 
eopp(‘r is 8.i* what is the volume in cubic centi- 
imders, of a mass of this metal w^hich weighs 8.2 
kilograms ^ 

6. (1). What is tla* mechanical equivalent of heat? To 

what is th(‘ heat of a body du(»? Do tlu^ atoms 
oi’ 1h(‘ mole(*ule,s of a body set cat her themselvc‘s 
or one another in motion? 

(2). (live* your idea of foive. What is sound? What 
are the prop(*rti<‘<i of ti musical note? Diagram 
and ex|)lain tln‘ p}ionograj>h and llu‘ tel(?plione. 

J. (1). Explain tlH‘ way> in whirij heat nia\’ Ih^ ti’ans- 
mitted. (ii\e sonu' <»f its prineijial sources and 
elb'cts. (diange 4o F., to (’. F])on what do(‘s 
the boiling ]>oint tiepen.l? 

|2). Delini* light. What constitutes tin' difi'erenee 
between ligiit and lieal ? ltetwt*eii the difierent 
colors? What is tile velo(*ity of light? Of sound 
in the air, at the teniperatun* o C? 

8 . (1). (live the laws of inagnet>. (Jive the law.s of 

curnmts of (dectricity. Ex[)ljiin Ampere's theory 
of tin‘ magnet. How may magnets made? 

(2). Di‘Seribe the experiments and the results obtained 
liv tlu‘ use' of a galvnnoiiK'ter, a primary coil, u 
secondary coil, a battery and a magnet. TahuliiU^ 
the n'sults. 
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9* (1) Give Ohm’s law. DeHno ohm, volt, amporii. 
Draw diagnims showing how to coniux*! coll?, in 
series and in multiple arc or abreast. If a Huns(’n 
cell has an electromotive force of 1.8 volts and in- 
temal resistance of .t» ohm, show how to eoniux-t 
ten such cells to "et the ^reiitest current, tlu' 
external resistance bein^ 100 ohms. 

(54). Give some of the primnpal uses of ('U'ctrie cur- 


rents. 


10 . (1). What constitutes the ditfereiice between the oper- 
ation of a dynamo and that of an electro-motor^ 

(2) In charging a storage battery, what is stonxl up 
in it '4 What is meant ])y ‘Hlie cons(n*vation of 
energy"’ ‘i 


ASTRONOMY. 


1. Wliat is the gen(*ral structure of tin* Solar Sysb*///, 

and wliat is th(^ })hysicai constitution of tin* sf//» and 
its surroundings'^ # 

2. Wliat are tlu* physical constitution a.nd special char- 
acteristics of tln‘ ininu* group of j)lancls, including |Ij(‘ 
moon 4 

vb What arc the ])h\'sical (*onsf itution .and < haractcrislics 
of the, ouU‘r group of planets.^ 

4. What an^ the nspc<‘ts, forms and physical <a)nstitu 
tion of the cormts, in(t 4 X)r> and slnuding stars ^ 
o. WliJit are ri<*buhe; new, variable and doubh* stars, 
and upon what <‘vidcncc*s arc lh<* views concerning 
them biiSiwl^ 

0. flow are stars locatcxi in tin* heavens^ What are the 
declination, right iis<x*nsi<»ii, hour *atigle, latitudes 
longitude; and what are the six parts of tljc Polar 
triangle 4 



180 


Michigan Minima School. 


7. Doseribi^ the four kinds of time and ^ive the maxi- 
mum variations between How is the longitude 

of u place determin(*d ^ 

8, What is tlie general structure of the universe? 

U. Stall? clearly llie Nebular Hypothesis, and give the 
(‘vidence upon vvhicli it is based? 

It). (iivc‘ the general phenomena of the tides. thc‘ir camses 
and laws. 


]iOOK-K KEriNtJ. 

1. Explain the use of day-book, journal and ledger, and 
state the rul(‘s for entering transaidions in them. 

2. What is a trial balance, and what is the process of 
making one t 

Jk Is a trial balance an absolute ch(‘ek? State? reasons 
for your answer. 

4. State tlie i*ul<‘s for cnvliting and ilebiting bills payable 

« and bills ri'ceivable. 

In addition to ijuestions of the above characUT, a 
record of supposed transactions is given to the eandi- 
datt? to enter in tin? jiroper mannei* in the different 
books, and lu* is required t<» make his own rulings. 
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Science Hall, or IIk* main buildlnir now ot-oupii'd by 
the Mining School, was completed by tlu‘ Slate in Isso, at 
a cost of !?7r),0(M). The buildinir is constructed of rortap' 
Entry sandstone, witli a tih‘ r(u)f (sot‘ Fronti^pii‘c<d. 

The Iar<?er part of tin* site mjkI ^Li^rounds was <lonat<‘il to 
the School by the llonorabU^ day A. linbbell, to whom tlu' 
establishment of the School is chietly due. TIm' building 
has a lar^e and indi*t)endent supj)ly of spriiiL’" watm’, sulli- 
cient for all its present needs. 

The* main Imildin^ is f<‘et by 5:1 feet with a winjr ‘*T 
feet by l?5 fe<*t. Th(‘ inferior jjorfion of the building lias 
been arranged so as to save the irreatest amount of sj>ac(^ 
possibl(‘ for lh(‘ la)>oi*atorit's and vvorkintr rooms, eon>ist' 
ent with safety to tin* structure and pntjua- li^dit. The 
balls have b<M*n reduc(Ml t<» a minimum. The plans of the 
four floors are appended: 'rh(‘ bastanent floor is used for 
a R()ih*r Room, Wei^hin^ Room, M<‘tal and Wood-Work* 
in^ Shops and Assaying Laboratory, d'ln* first llooi* com 
tains th(‘ Director's Room, Rtanlin^ Room, Library, and 
Laboratories of (ientu-al and Keonoiiiic (b'oloey. lN*lro 
^ra|)by and Min<u*al(j^y. On the second floor an* situated 
the Mathematieal and otlier Recitation Rooms, to;/ethcr 
with the Laboratf>ries for IMiysies, Dravvine, Surveying 
and Mining Kn^ineerin^, The thir<l tloor is d«‘Vol<‘d tf» 
the Chemical Laboratori<*s, (diemi<*al L(‘cl Jin* Room, 
Chemical Supply Room, Balance Room. <*t*, 

Engineekino Hall will be rea<ly for occujiamy in 
Au^rust, 1804. This building was provided f(»r by (he 
L<».giHlatiire of 1803, ami it will contain tin* followinii: 
rooms: 
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BASEHEW. 

Machine shop..... 97x24 feet. 

Engine Eoom 34x17 feet. 

Electrical Laboratory 34x27 feet. 

Lavatory : 28x10 feet. 

FIRST FLOOR. 

Pattern Shop 97x25 feet. 

Leetur(‘- Room 28x26 feet. 

ProfessorV Office 18x9 feet. 

Tool Room 11x8 feet. 

Lavatory 12x12 feet. 

Paint Shoj) 16x13 feet. 

Model Hoorn 18x9 feet. 

Storage Hat t(‘ry Hoojn 15x11 feet. 

S!:< (>N1) Fi.OOK. 

l)rawinjL>‘ Room 97x25 feed. 

Hlue i'rint R(K>m 12x8 fret 

Hectiin* Ro < >nt 35x28 foci. 

Assistant's Ofliet* 12x11 feet. 

OtfiiU' of Mitntio; I)<'partmeiit 16x15 feet. 

Map lioom 15x12 fe<4. 

I lavatory 11x11 b>et. 

An amu‘x eontains a Fuel Room 16>x34fe(‘t. and a Boiler 
Room 2i»x3»t fia‘t. In th(‘ latter will Ik* loeat<Hl three 
I)oilt‘rs, two (d* whieli are to he used for tn^atin^ pur{)os4^8. 
7'o enable the student to become practiiuilly familiar with 
water tul>e lu)ilta*s. a 58 HP Stirling water tube boile>r will 
be used to supply steam to shop and laboratory engine. 
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FIRST FLOOR PLAN 








PHYSICAL 


Plan of Scmioe Hall, 
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SECOND FLOOR PLAN. 



m 
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THIRD FLOOR PLAN 
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LOi’A TION. 


I'lio Sch<)»>l is joratiMl in iIm* villaiir of llotiiihton (lN>r- 
Uiiro I'ownvhii)), tlio roinity m'mI of Ilouplil(»n county, 
'riit* twin villaLU‘s of Flouuliton ami Htjnrork lie in the 
sh(^itcr(Ml \ alley of lN»i tay»*e Lake, an arm of l^aki* Superior. 
The <*jimate is hraeiniraml lieallhful. Although 1 louji^litotj 
is ill a hiirh latitude, yet on<* is far less ineonvtaiieneed by 
tln‘ (*old her(‘ than (n‘ is inueh further s<»u(h alonii’ the At- 
lantie coast, or in the immediatt* vicinity of tin* (ii’<‘at 
Lakes. d'his is due to the di'yuess of tin* llou^diton 
<*rmint<‘. a clima1<* which is fna* from any malaria, hay 
f<‘ver. eu*. In L’enei’al. students comiiiir from localities 
furtln*r south hava* found health and str<‘iie‘tli improved by 
tin* chanire. 'I'iie town has an abundant supplv of pun* 
spring water. Houghton i-> easily reaeherl by rail from 
Letroit, ('hi<*atro. Miiwauk<‘e. St. Paul, Supei-ior and Du- 
luth: ami l)y stt‘:uin‘r fiaan all the important ports on the 
chain of the (ireat Lakes. W ithin the Stale, half fare 
rates are eiv en to the students of the Mininir School b\ the 
I>uluth, South Shore tSc Atirmtii* Haiiwa\ and its associ;ite<l 
railroads. 

In ansv\<*r to variims (pievtj’niis aske<{, some of the routr‘s 
an* herr* d<‘siLUiated: From Detroit one travels by tin* 
.Mithi^uin Central liailway U\ Mackinaw' (’ity, via P>ay 
Citw At Mackinaw ('itythe cars of tin* Duluth, South 
Shore c\c At lant ic Railway are taken direct to Ilouirliton. 
Idme from Detroit about twenty -four hours. h*rom Sault 
Ste. Marie, the I)M|uth, South Shore tSc Atlantic Railway 
ivarries its passenp‘rs dir<*c1 lo Hotjrriiton, time about tliir- 
teen liours. 1dn* saim* railway i.s taken fn>in Duluth and 
SujHTior to n‘U( li tlm Mining School. Passt‘fi^^erH from 



188 Michigan Mining School, 

Cliica^jTO and Milwaukee take either the Chieago, Mil- 
waukee d St. Paul Railway, via Champion; or the Chicago 
& North WH*sU*rn Railway, via Negaunee and Isli]>eniing; at 
whicli phices, on both routes, the passengers transfer to the 
Duluth, South Shore ^ Atlantic Railway for Houghton. 
Time from Chic^ago to Houghton, alaajt s(*venteen hours. 

Stiuhuits d(‘siring t<j reach Houghton by boat, can take 
stcaimu’s of the Lake* Michigan and Lake Superior Trans- 
portation (4>in))any, at (^hicago or Milwaukee, taking 
about thn‘e days from Chi<‘.*igo. From Ihdfalo, Clevcdand 
and Detroit, one can lake the steamers of Th(^ Western 
Transit Cmnjamy, an<i The Fric* and Western Transporta- 
tion ( a>mpan\ . d1ni(‘ fr<»m Hutlalo about (iv(‘ clays, Clevt?- 
land focir days, and Detroit thna* days. 

Any of th(rs(‘ lines can l>e taken from Duluth. 

SjH‘cial information, desc ri j)tive painphltMs. time' tables 
and rates can be obtaimal fi-om the (oujeiad Passtmgta* 
Agemis of till' \ arious eompanit*s by writing to their re- 
S]>eetive otlicc'S, us follows; 

Duluth, ScMitli Shore Allanlie Railway, Mar<pj(‘ttt‘, 
Mielngan. 

Mielugan (Naitral Hailwav'. Monadnoc-k Dock, (Miieago, 
III. 

(hieago, .Milwaukoo St, Paul Ihiilway, (1ii(‘ago, 111. 

Chieago cSc Nortliwi-stcuai Railway, Chicago, III. 

The Lake Mielugan Lake Supei ior 'Transport at ion 
Rush and North Water Streets, ('hieago. III. 

The W(‘st(‘rn Transit (\>., No. 47 Main Strta‘t, Bullaio. 
N. V. 

The Frit' iV: Western Transportation Co., Atlantic Dock, 
Ihiiralo, N. Y, 


Houghtoii C'ounty is tht‘ third wcaltlTu'st county in 
Michigan, being snrpasstHl only by Wayne (Detroit) and 
Kent ((irand Rapids) t-onnties. The population <»f th<‘ 
eounty, with its various Itnvnships and villages, is here 
given aet'ording to the latest returns. 
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Tlu' official ci’nsus ri'torns t\»r Hini^liton County, ns ap- 
proved by the Hoard of Supervisors, ^rc as folii>\vs: 


Ailiuus 'rnwnslfu 
C'alunict 
(liassill 
I>nn4*ar» 

Franklin 

llan<*<»ck 

baird 

Osceola 

Forla^^e 

l^uincv 

S(*})<K»l<M'ari 

'Forch Lak(‘ '* 


iSiWJ. 

l^ai. 

Le 7 r» 


u>, inn 

ese 

ena 

ese 

esi 



'.*,7:17 

L:U.7 

i 7 e 

'y.u 


:k«i;{n l,;iv 

ik.Vll 117 

Line i,inn 

;Lee'< 

‘j.nej li.e.M 


1'otal ;{r,.(Ki 

:b.esn 


I n(*r(‘asc ni M voai s lo.aen 


'rh(‘ po])ula1ion of the villaofcs is as tbilovvs: 


|N!U. 

AtlanI ic Mine L^oo 

FalninrI LM’rj 

< ’hassrll . - '*.71 

Fi\>^lal bake "j.'t 

bn'^M»ry vilL* 't7’n 

I laiM'ock Le<l‘^* 

llou^fliton '^,17^ 

Kent(ni I L5 

Kitchio 7.'i 

bak<* birnlon *>?. I la 

Mills' Sla t ioti 7ei 

( >sr<*ola Loll 

Oskar 171 

Perkinsulle .7i;e 

Qnim'v Mill LM 

(^uiricy Mine l.-iee 

Ued.lackel , 

Sidnaw no 

'Fafiiarack and Nortli Tamarack Lie** 

VVithey I HI 
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The ncconipunyin^niu]) (facing pa<ro 200 ) will give a fair 
i<l(‘a to the ])ro^{)t‘etive student of tlie location of the 
Mining School and the adjac<ait mines. 

Wiiile th(‘ School itself is situat(‘d in tin* Portage Lake 
co])})(^r district, the actress to the Ke\ve<‘iiavvan i*o])})er dis- 
trict on th(’ north is easy; and iIhu'c li(‘ within coinpara- 
tively short <listanees the ( )ntonagoii t‘oppe-r district, and 
th(^ iron mining I'cgions of Mar(juetlt‘, McnoiniiKa* and 
(TOgehi(\ 

In the immediati‘ vicinity of the Milling School are 
located tlH‘ Quincy, Atlantic, Franklin and Huron copjier 
mines; while within a dislani e uf liftiaai niih‘S are situatiul 
the Calumet and Ilecla, 'Famarack, Osctuda and other 
coppc^r inin<‘s, with theii' machine shops, sinelting works, 
rolling and stamp mij|>, t‘tc. In tin* iron mining region 
lie nuincu’ous great mines, i»romim*nt among which are 
the (!lev<*Iand, Jackson, I.ake Siipmior, Lake AngiOim*, 
Champion. Kepuhlic, (<hapin, Vulcan. Cvcl(»ps, Colhy and 
Xorrie. 

In addition to (‘opper and iron, among tln‘ miiu*ral 
pro<im*ts of tin' stati* arc' numhered gold, silver. gy]>suin, 
building stoin's, slate, <‘oal. salt. (de. 

Some i<lt‘a <»f the vastness of the minings (»perations in 
tin' Lakt' Sup<*rior district in Mi(*higan alon<% can he 
gathert‘<l from tin following statistics: Its cop]nT mines 
have prodin i'd, u|) to istMg on<‘ billion seven huiidrt'd and 
sixty-four million live hundred and twiaity-six tlnmsand 
Hvi' liundrtal and thirty iiine pouinis of copja*]*. One mim* 
alone has paid ov er forty millions td* dollars in dividends. 

In tin' iron mining districts about Lake Superior, in 
Micliigan, tln'Vi' weiv ]>rodin‘ed in iMte si'vim million five 
hundred and fortv-thna* thousainl live huinlred ninl forty- 
four tons <»f iron ore. or nearly ont'-half (>f all tin' iron ore 
prodiUH'd in tin' Fniled States. 

The Mic'higan iron mines have priMlucial sinw their dis- 
covery over sixty-l ight million tons of iron ore. 
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Miehi^nm is credited with in 1892, Id and 

silver amountin^^ to one hundmi and forlvdive thousand 
dollars. 

Th(^ StaU' of Miehi^an is also the chief produ(‘or of 
tryiisuTu in the rnited States; and in its salt pnxhu'tion is 
s(H*ond to New York only. It prodiuaMi in 1802 onc^ hun> 
dred and thirty-niiu^ thousand hundred and tifly-scwen 
tons of ^ypsuni: and <lurin<x the same year, thrtH' niiliion 
ei<i;ht huiidr(*<] and twelve thousand and fifty-four barrels 
of silt. Its coal product was in 181>;>, one hundred and 
four thousand six hundred and twenty tons. 

'i1n‘ Mi(*hi^an Mining School has hei*n localiMl in the* 
rp}»er IVninsula of Mii'hitran for tin* same reason that a 
medical school slioiild h<‘ in tht‘ vicinity of laret» hospitals, 
in ord(U’ that it should In? assoeiat<Ml with tin* objects about 
which it 1r<\ats. 

Fi’oiu this location the stmlent of the Michigan MinirijLT 
Si hool is placed in a mininjL!: atuiosphere, in which all his 
surroundinirs and ass(K‘iations are in eonfonnity with his 
pn'siait and futun* work, lb' is thus enaldinl to see in 
actual operation some of the most suec<*ssful and extensive* 
minimr ojieiations now eondu<‘tc<l anywhere. 


Sonu^ litlh^ i<l(‘a of the work of a few of thc^ nnmeroiis 
mines of ll»e l^ake Sup<*rior distriel (‘an h<?^alher(*d from 
the followiijij: stal(‘m(‘nts. That for tin* (/almiud and IIc^cla 
is taken from a report puhlished in 1898, whih‘ for the 
others, Uk* information is tak(*n fi*()m personal hdters Hvui 
to the l)ire(;b»r of tlu‘ Mining Sehooi, hy the a^mnts or 
other offieers of the; mines: 

CAU MK/r AM> }iK< I.A MiNINO 

*‘lt(‘gitujing fui the* sboo' of Laki^ SutMU’inr, we have* ttienj the 
Lake Siii»(‘rior Wat(^r W<Hks, Liutip House*, and Ho}l<‘r House, 
containing one Worttilngton high jin-HKim* cotniKaimJ ('oinJenH- 
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pump with cylinders of inches and 33| by 24 inches, and 
plungers 9 by 24 inches. Two spare Worthington pumps with 
cylinders 10 by 18 inches, and two boilers 04 inches diameter by 
17 feet long, of 300 horse power, and one locomotive boiler r>4 
inches diamet(‘r, ol^lOO horse power. When fully equipped, the 
capacity of these works will be 2,000,000 gallons a day. The 
water is taken from a i>ip<i 18 inches in diariu'ter, and extending 
1200 fe(d into Lake Superior. Jt is pumped through a 12-iuch 
wrought-iron pip<‘ line 4^ miles in hmgtii, to an altitude of more 
tlian 7(M) fe(d;, to the untie, wht*re it is distribut(‘d ovt^r the whole 
locatiim. * * * * 

‘'The real eslatv of the Company consists of 2500 Ih acres of 
rnineriii land in Houghton County, and 20.352 aiTes of timher 
lands in Keweenaw, I loughton, and Ontonagon Counties. At 
the Stamp Mill thei\* are 9ss~ acres. 

“TIku’o are r»08 h(ui‘«‘s belonging lo the Conqiany. of which 570 
are on tlu^ mim* location, too at the lake, and 22 at the Snu'lting 
Works. On leased lots, onrnuui own 7H2 imiises at the mine, and 
150 at th(‘ lake. 

“Thmv are 20 ehurehe> on the pr«>j>erty nf the Oonipany, the 
greater mimher of whieli hav«‘ been mateiially assisted l»y the 
(Company at sonu' tiim* in their history. 

“Then* are. on land of tlu^ (,’oinpany. six schools at the mine 
and lake, built partly at ihecnsi <»f the t'omiiany and partly !♦>' 
tlu'sehoo! district. 'Die ( 'oiiqtany alsf>o\vns a ludcL 

“'there are at t he mine, for cut t iug stUs of i imher used under- 
ground, a timber building, a large ina«'liin*' simp 225 t>y 250 tisd, 
wit-b a full compUuiiiuil of tools. Wt* have also at tiu‘ miiu* 
three hlaeksiiiit h's stiop'^^ \varehous<*>, * * * two 

carpenter sh<»ps, and a paint shop- * * * * 

“'I'h(‘ HaluimU Kngine House is a huildiug of hriek and st,oiu‘. 
140 by <»2 feet. It- contains: the comfmund migine 'Superior*, 
with cylinders of 40 inches, and 70 by 72 inch str(>ke, of 47<K) 
horse powm*, the C'orliss engine ‘Uockland*. used as a spare, of 
600 horse power; the Leavit I engin(‘ 'Baraga*, 40 by 00 inches, 
also a s{»are, of *2000 horse power: one pair 32 by 48 inch Hand 
Compressors, with a (‘apacity of 20 air drills; and on<^ pair 36 by 00 
inch Band Compressors, with a capacity of 41 air drills. There 
are four drums 20 fet‘t oi inches in diameter by 8 feet 4 inches 
face, to hoist from a di plh of 4000 feet from shafts Nos. 2. 4 aiul 
5 Calumet, and No, S Hecla. By wdruliug over and not increas- 
ing the load we nuiy reaeh OOOtt ft*(‘t . 

“The Boiler House is of stone 77 by 60 feet. It exmtaios live 
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boilers, two of 84 inrhos in clijuneter by ar> feet lonjr. tnadc' by 
Kendall and Roberts: Mu*<‘e of ««» inehvs dinnietor l»v .‘R fei't 
inches inadt‘ by the Ibckson Maiuifael m in^ ( ’ninptujy. tl)e 
Southwark Foundry, and the f. V. M(»rris ( oinpany: total horse 
power, 2788. The stack is 5 foot t» inches i»ore, and 150 iVtd liiKdi, 

‘‘Tln‘ llecla Kntrine Housv is a brick bnildiiik: "<8 t»y 47 fet't. 
with an ell 44 by 1 7 feet 5 iiiehes. and cfuitains I he coin)u>mul 
en^rine ‘Frontenac’, 27ii and 4S l.y 72 iindies. of 2U(io horst* pt>v\er; 
the (kn-liss ene:ine ‘La Stdle*. 8o l>y 72 imdies, us<m 1 as a spare, t»f 
IHH) horst‘ j)ower: and tin* Torliss on^dne ‘i5‘rrot\ :io by ts inches, 
also a spart' ('Ok^inc, of i;oo hoi^e powor: In addil ion. t he t wo pair 
of eoniprt'ssors, \va1(*r phmtzer typo. 42 by no inoln s. with a <':ipac- 
ityof 144 air drills, 72 drills for <‘aeh set : one pair of Land ('oiu- 
prt‘Ssors, 2S by 4s iindios, of a eapaeity <d' III iiiv tli ills. 

“Tile lioiler Ilonso isof )>ri«‘k. so tw 5srtM‘t. and contains ilnet' 
boilers made by Kendall and Roberts, sj inrlo's by H2 feet 10!I 
iindies, and two boiiors nnnh* by t.h<* liiekson Manufaehirine' Fo,, 
’.»o ineh(‘S by 84 feet I inebes, with a tt»tal of PiOiMioi so power. 
Th(' hriek stack is 4 b'td 0 iindies in «iiam<d«‘t and 120 b-et lil;.rh. 

“On the lleeta. anotloT Ibnstini^ Ln^dne and lloibr llousr 
cont.ains tlM‘ triple expansion hoist inj.^ ‘‘hvioe-, ‘( i lal i(d.‘, 
*I loiJk^ht on’, and ‘Smieea*. of ‘jnoo hnise power each, h.nin^ 
cylinders is and 27!, ‘ inrh<‘s, ami 4S i>y ‘.Ml im iirs, (It ted wit h 
<M,mh'al hoist inj^' rlriims to reach a dej)tltof 55oo fe(d. The (oe 
Vjine liouse is of stone, 112 by IS fret. 'The boiN'l* booso o{ t be 
same mat eria 1. is 70 bv0».s fort, '‘i’hei’e ari* live boibos. of .‘»o.» hors^’ 
(lower each, oo irndo'S in diameter bv .*U feel o inches Ion;,:, built 
by the Dickson .Mannfaet urim; ('ompany. of Scranton, l’«oin., 
arid the I. I’. Morris t'o., of Idiiladel j)hia. Peim. Tin' Iniek 
stack is feet 4 inches in diannder, and 2oo fret bitrb. * ^ 

“The Kntriiit* Ifousr for Heeia shafts \<js. 7 and s rontains t he 
t.riple-c'Xpansion eukdnes ‘ilaneoek’ amt ‘Ik'wabie’, eaidi of 2ooo 
horse power: each oi^eralinj; )>> st»iir (.p-ariny its own dnno. 
W'liich is 25 feet in fliameter hy s Pm ! 2* inele-s la(*e, havin^ra 
rope capa<dty of .5.500 feet, of IH inch diameter. 'Idie eyjjnd<*rs 
are 201^ and dll inches ami 50 hy 4 h inches. 'I’he inaximmn spe(*<l 
is 92 revolutions per minute, which is ajt revolutions one of 
the drums. The house is 1‘22 feet lonkd ami 5o feed wide: it is 
built of stone. 

“The Boiler House will eventually liol<i It-n l»f»ilers: it now 
contains three. Titey are IHI iiich(*s in diameter by ai fe(‘t 0 
inches lorifr, and 505 horse pow<*r each. The house is 150 feet 
lonjif and 05 feet wide. The stack is 12 feet 0 imdies inside 
diameter, atid 25<j bad hKdn 
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“Shafts N(js. U and 10 llecla, are operated from a lloistinj? En- 
jjfine llousf* Ijiiiltof st(»ne, 75 hy 40 foot. It contains two com- 
pound hoi.stinj»-(‘n^in<‘s. Mm* Mh‘troi(* and ‘()nota\ of 1000 
horse |)(nver coinbined, liavin^^ cylinders 18 and hy 48 inches 
strok(‘. huill hy Meor^e 11. Corliss. These enj^ines drive hy spur 
^0‘arinf4 two hoisting' drums, forim'rly lf»(“ated at the Su])erior 
Knj^iiM* House, each liO I'efi in diameter t)y stoet 4 inclM*s fact‘, and 
will wind 4nuu tVet of U in<di rope. The drums make (Uie revo- 
lution for every thr<*e revolutions of the enj^dne. 

“In th(‘ Hoistirj^'' Hn^ine House o])eralinj; shafts Nos. II and 
ri HiS’la, there is a pair of Woodrull and r»» ach <*n^im*s huilt- in 
I80h, of *i0 inches diauH‘ter hy 4 ^ iticlM*s stroke, with two drums 
of S feel diameter and feet. face. As one of the man-shaft en- 
jylnes, vv«^ ust* a vertical enjilnc ‘.in inches in diameter hy JKi inch 
stroke, huill in IS07. * * 

“We have ei^ht new' shaft-rock houses, exu*ndin^f from ('alunud. 
No. 5 to Hrcla No. Ivk a total leimth «ui the surface of hoOh f(‘(.*t: 
the copper slnite ha vint: inaltalemrih of soiin*! hii]j^ oV(‘r iw'o 
miles underground, say lojiuo feoi. "J’here are ei^ht shaft-ro(^k 
houses at He<'la and at (’alumet shafts, oaeh c<jutaifnnu: a West- 
in^dious(' hrivin^*^ em/im* of tin h«*rse ]>ow'(m% and tw(t ‘Hlake’ 
crushers: eiu’h roek Imu^e with a hin eufjacity of alxmt 15(K) 
tons. r.(>i]i at No. r>('nlnmeti atid at No 4 Heel.a, there is a fan 
for tUMleruromid \audilafiou; Mn*so an* :»<» tVet in diameter, with 
a ca]>aciiy of ahoui Hto.uou ruhie feet }ter >ninutt\ Then* arc* 
man-hoist huildini 4 S ,at lice cd’ tin* Ih-elaand three* of ttie (’alu- 
itMd shafts: e aeh contains a pair of en^^inesand a drum, used 
only for t.akiim UM'U up ami dow'u. Twa-nt v-ei^ht hm u can ride 
on oiM* of t in* cars: t lnw' an- c-sprcially <*e)nst rueded for that use. 
Three* of the houses cemtain c-ach a pair of v!u In ah inc’h (‘nj^incs, 
wit h drums te» wind 4huo P-e't of H inch ropt*: the* edher five*, one 
pair ed c'nv^ihe's -.iU l>y an inches, w ith drenns to w ind dcHH) fe><*t of 
U inch ro|H\ 

“’rin* Kh‘ct ric Lit^ht and Penver House is buiU (d stone, 74 hy 74 
had; it (‘onlains a Porte-r-Allcm e*ni 4 :iiM*. is inche^s in diarindcr hy 
an inch stroke. <d' 4(Kt Imrse* penve-r. A West itlt^lneusc* c’ompoiuid 
cdt^fiite* and 4u hy ‘^0 imdtes. and 740 horse ]>ovV(>r. will ho in- 
.stalh'd In this hemso. 

“There are tw't» electric li^ht dynamos fe>r 1000 sixteen candle 
povvi^r Uvrhts c*atdi: throe Hrusli an’-li^ht dynantos feir 74 lights; 
live Itrush gem'ratOrs Pio horse* powa^r t‘ach, with electric lines 
leading to the* principal buildings, and to Mm* three' underground 
ele(dric pumps at the? Hecda end. Each pmup has three* double 
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acting plnuMTors 5| inches in (liamcU*r by IH inch stvuk<\ to run 
Ui rcYohit inns ])er ininuk*. At tin* (\iiuinct end in 4 shaft, 
there are to he live electric iniinjis, each with ihrct* dt»uh!(' act* 
plnnj^ers 55 inches in diaineteu* by is inch stroke, to run 50 
revolutions }>er unnute. These pumps are placeil sihi !\‘et. apart, 
having a vertical lift of 000 fetd; the pniup cidnnm Is s inches in 
diameter. We hav(‘ at Calumet Nos. 4 and 5 slml'is two sjiari' 
stioam W<»rthington pumps, wit li eNlimhu-s lo and is ineljes hy is 
inehes, of a capacity (d’ over 5i)O,<Mt0 gallons ]n‘r 'JI lioiirs. 

‘•The .siXM*(uni>artm(‘nt UtMi Jacket N'ertii'al Shaft lias reache<l 
a depth of :1050 feed. It will intersiMd Mie Cahinud, lo(h‘ at a 
depth of .TlOO feid, and will naich the bottom of our terribuy at. 
a dept h of rMMK) bad . 

“It is (‘(|nijd>ed with a sinking-engine Imusr of stone. by Jo 
fcid., containing a pair of horizontal lamhun Corliss engim^s, 
with cylindtu’s hi arid inches in diameter hy ts-itudi s(i'ok<‘. 
with tail-r(d»e house, am! has the \Vhi( iug <lriim \\slem, 

“'rile main luiist Ing-engine house, huilt of sf<in<'. ti‘ju In 70 
bad, ('(tntains two pair of triple <*xt»ansion engjn»*s. of :n«iu liois*’ 
povviu' pid* pair, having cylinder’s Ldh. .ak’, and 50 inches in diaim- 
tor hyT^i imdi stroke, to run riO r-evolul ions piu* initiut<\ and lilliMl 
witii the. Whiting drum systiun. arrang«‘d to hoist fen t<mN |mt 
hiad, at a speed of 00 fetd per s<*eond. 'I’hr tail hous(' for the 
tl(‘(d gear is 4hJ hy Ib' feel, and is pla(‘cil on tie* north (del id' the 
engine iiottse. The sheave house is placod at the ^olllllcn^i; it 
is 4J hy Jti bad. 'I'lrese engines ale. eahmlah'd fo ii<»is| from a 
inaximum vertical dc]>th of 50(M> bad. 

“Tile Itoiler House is Imilt <d' stone, I50 to os ir c t , and will con- 
tain ten hoihd’s, (‘adi OO inches in dianuder l»y J1 bad 0 ineljcs 
long, and adufded to a. wairking iiresr^nreof isj p»mnds, at vvhirdi 
tiiey will I'aelt furnisli steam for I0 (m) horse power, d’iiere are at 
present six l^dlid’s in the hou.sta 'I’hf' stack is of i)r ick. f«ad 
inside diam<da*r. and 250 feet high. 

"The water used hy f>ur condensing engine is supplied irom the 
Calumet roml Water Works, where we* have a main pond of a 
capacity <d' 00,rKKk<roo gallons, at live feet rlepih. aifd an auxiliary 
pond of a capacity r»f JO,OfM>.oOO gallons, at 2 b feet,: hollr i>on<ls 
arc, when filled. <d‘ a capacity of say lo<},0fio,000 gallons. 

“The Water Works Ihiildrrig <‘<»usi.sts of a,n engine and hrdler 
house of brick, HXi by 45 feet; it contains a Leav itt puffrping en- 
gine, of a capacity of 5,000.000 gallons ])er ^lay, steam cyiimhds 
Ilf inches, and plungers 17 hy 24 inches. In addition, tircre are 
two WfU’thingbm purnping-englries, td a ca|»acrt,v of l4,fK)0,(HKl 



gallons per day; one pump with steam cylinders 14 and 24 by 86 
inches, and 20 by 86 inch plungers, of a capacity of 4,000,000 
gallons; and two others with steam cylinders 21 and 42 by 36 
inches, and 20 by 36 inch plungers, of a capacity of 10,m)0,000 gal- 
lons. The boiler house contains three boilers, Kendall & 
Roberts make, of 603 horse power, two of 54 inches by 26 feet 
10 inches; and one of 84 inches l)y 35 feet. A pipe-line 16 and 
24 inches in diameter, runs to the Superior Engine House, and 
from there north and south along the line of the lode. 

“The length of ail the shafts sunk below the average level of 
the stopi^s is ov(‘r two miles, and the length of all the drifts run 
below the average^ l(‘vel of the stopes is 18 ~ miles. * * * * 

“At Torch Lake arc located tbe Stjimp Mills, the Calumet 
Mill e.onlaining (deven I^eavitt heads with steam (niinders of 14 
and 2H by 24 iric,li<‘S strok<*. with a comidete e<juipment of 
washers, llunlingtou and HadKule grinding-mills, and slime 
tables. 

“As spare power, we haven Westinghousf* driving-(*ng}n(‘ of 200 
hors<‘ iH)W(‘r. At tin* !le<*la Stam]> Mill we have mad<‘ an ad- 
dition of four hoads. winch givos ns tluMe now el(‘ven Leavitt 
beads, with steam (‘>lindrrs 14 ami 21A by 24 inch stroke, and an 
<’<jnipment similar to tliat of the Caluim t mill. We are also 
preparing to pla(‘e Mdid aiivils nmb^rall tin* stamps. 

“4'ln‘ Stamt» Mills ami Walt-r Works boiler Ifonse e()ntains 
elt'Ven boiler>. four of so inei)es diaim^tor l>y 3,2 fet*! long, and 
S(‘ven of on imdios diameter by feet 6 itn‘h(*s long. ma<i(‘ by 
Kendall .S; Roberts, tin* Hickson Manufacturing Company, the 
Southwark Koundry. and the 1. R. Morris ('o., aggr<‘gating 4730 
liorse ]>o\ver, eoimm rcial standard. 

“Tile t Int'c boilrrs now running the tunnping house, of 1515 
horse p<»vver. will 1 h‘ removed to the* main stamjemiil b(»iler 
house, which will be eularg<'d to aee<>mmodate twenty-two 
Ixtiiors. ^ 

“Torch Lake Water Works, which supply the Stamp Mills, 
consist of tile 1 riph'-expaiision pumiiing engine ‘Mieiiigank of a 
cajmeity of OO.OOit.uOO gallons duil\, with the folh>wing engines as 
span* pumjis: 'Die <*ompouii<l pumping engine ‘Erie’, with a 
capacity of lO.tMKtOOO gallons daily: the com|KUind pumping en- 
gine Hhitario’, witli a catiaeity <»f 20.(K)0,000 gallons daily: the 
geared pumping engine ‘Huron’, with a capacity of 20,000,000 
gallons ilaily. 

“The compound driving engine ‘Wabeekk 22| and 38 by 60 inch 
stroke, of 728 hors*' tniwer. operates tlie washing machinery, the 
stamp steam-valve gear, jiml the .sand whei*Is, I>y means of wire 
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rojK^ trausiuisHkm. The staiiipeil sanrl is Uist rihuleti hy Umr 
sand wheels: the Caliinioi 4 ()-fo<»l sand wheel, w ith a eapa<*ity of 
18 , 0 (K),(KK 1 }^^allons, and of i<»ns of sand; Uk' t'aluinel 
sand wiieel, with a eaiuieily of .‘Ui.ouojhhj gallons and of ;».00t)t(»ns 
of sand. As a spare e 054:1 rn* for the (’aiunnd wheel, W'<‘ havt* a 
high-preHSur(‘ (‘njxiiK* ‘M hy 4 s inch stroke, of v'eO ht»rse power. 
The Hecla 4 d-and oO-foot sainl w heels hav<‘ l li(‘ same capacity as 
the C’alnnnd- sand wheels of the sanw diniensiims. The spare 
erij^ine for the Hecla wheels is a duplicate' of thi' ralninet. * 

“'riie horse power of tht‘ hoiliMs at th<' inim', (*v»imnercial 
stainlard, is hl.rtia: t he horse pow<‘r of ih<‘ hoilers at the Lake 
Superior Water Works is inO; the horsr power of the hoilers at 
the St.ani)) Mills is (t/i;!.*): the horse }i(»wt'r of the hoilers mwv 
hiiildin^i' is ami l he total horse power, eionnu reial stand- 
ard. is Tin* aj^i^re^ate horst* power w hieh can l»e dcweloii- 

ed hy t in* en 5 »in(*s iMdon^'injj;* to t he ( ’oi,ipjni\ is pf,noo. 

“The Smelt Works at Torch Lake oeenp\ nearlv thirty 
acres: tihtw are eiJiineei rd w it h I he Stamp M ills h\ a slmi l line 
of Hailway. »>vc‘r whieh our mineral iiaioshandh* the <laily ])ro- 
dnet. whieh is tlnoe s(oi'e<i in the mimua! houses 

•'The plarit eonsisi s of four stone furnaet* huiidine,s hy hm 
feet each, with font rttrnac<*s, ImjsIu s. eranes. and all t he ordlfiaiy 
(■(jiiipnnmt : one hlist«'r Inrnaee )mildini4. of stone, .VJ ip 'Pi feet, 
with two furtjaees; one <-upola Imildiip^ eoulainiuK two funiaees, 
will) the !ie('<‘ssary eu^^itu's. hlowers, and l>nilets; maehinist s’ and 
hlacksmit hs’ <mf tits, tdeet ri<‘ lijxht plant . el e. Mitn ial l»iiildiit|4 
No. 1 has a hiti <*apa<’ity of ‘i.utto lon^, aitd mineral iaiildino No 
and its additi<m has a <*apaeity of ahoui t>,niin 1 on^.; ami I here are 
1 wo whar\ es (jf a leni^th <d‘ over l.nnn feei,wiil» liie nere,'*sar\ 
Imistin}^ apparattis for coal ami limestotue” 

.\ lAJ n ^ I*;/ M J N t N o < < , M PA N \ . 

“'^riKMiiim,' is opened hs' t hree shafts. Nf). I is aluml hinnh‘el: 
No. '.-P 17n') feet; and No. P, l^^nn feel, in depth. 'I'he hed or lode 
mined is l In* ‘Alloije/ Conglomerate'. It has a Ihieknessof from 
IH to 2H feet. The copper ToeK' usnaliv makes in si*V4'ral layt-rs 
from foot to hangitig wall, with la\<Ts of harnaj rock hetw'een 
thetn. Tw<) ‘Knowh‘s' t)umt»s, operated w ith eomtiresxal air, and 
stationed at the HUli and IHth levels. NP». ‘i shaft, pump the water 
to the 7th level, where it Hows through the level to No, I shaft, 
into a sump at tin.i ^Ih level, and is from tin re forced Vf surfaee 
hy a (Jordon A: Maxwadl steam pmn|>. The, Mine iMpiipment e<fie 
sists of two hoisting engines, capable of hoisting from 7h<) to HOP 
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tons of rock per day. Two ‘liand Air Compressors’, with a 
capacity for thirty-four No. 3 Hand Drillinj^ Machines. 

“The rockhouse is furnished with driving engine, two 18x24 
inc.h, anti tiiret; 3x15 inch lllake type rock crushers; also drop 
hammer for brt.'aking the lai’ger size of rock. Six Are box crown 
flue boilers, of about 100 hundred honse power each, furnish steam 
for all the mine plant. Machine, Blacksmith, and Carpenter 
shops are provided with the necessary tools to do all ordinary 
repair work. 

*‘The Stapip Mill is situated about 2i miles to the north of the 
mine. It contains three 15-inch cylinder ‘Balls’ steam stamps, 
capable of crushing 500 tons rock per day. The crushed material 
is dressed by ‘Collom’ Jiggers. Steam is supplied by four 100 
horse power l^oilers of the fire box crown flue type. Two loco- 
motive.s arc on hand, one of which ordinarily is used to transport 
the rock from the mine to the mill, over a three-foot gauge 
track, laid with 50 pound steel rails. The mine, when in full 
operation, employes about 300 men,” 

PiTTsnuuoii AND Lake Akoeline Mining Company. 

“Tl»o Lake Angeline mine workings arc a little over 5,000 feet 
in length. The depth is 500 feet. There are four shafts: A, 450 
feet deep: C, 500 feet deep: J), 350 feet deep; and E, 210 feet deep. 

“Th(‘re are eight boil<*rs and mine engines; two Ct)rnish 
])]ung(‘r i>umps. ami four steam punip.s. There are six hiiudred 
and fifty men employed, and the capacity of the mine is a little 
t)ver five hundred thousand tons per year.” 

The \'()j.irNTKEu iJtoN Company, 

“The ore in tht* mine extends for alxait 2,500 feet in length, 
and th(^ mim is about ooo feet deep. There are four shafts, 
A, B, (’. and 1). The capacity of the mine is about 300,000 tons 
})er year. Three boilers; live engines.” 

WiNTHiiop Ikon (’ompany. 

‘‘Ther(* are two shafts at the ‘Mitcbells ‘A’ and *1)’. ‘A’ 

shaft is 555 feet deej), and the workings are about 350 feet long, 
•rr shaft is 300 feet deep. 

“A continuation of the ‘Mitchell’ to the west is the ‘Win- 
throp', which is owRcd in fee by the Winthrop Iron Co. We 
had two shafts oi^ the north side of the dioryte; No. 1, which is 
now owned by the Lake S\iperior Iron Co., being 420 feet deep, 
and No. 4, which is 500 feet deep. We have one other shaft on 
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Wi!ilhn»i> latui, on the s<Hith ishio i»r \ hv tUoryto N<k shaft, 
whirh is 4S0 feet and tho vvorkin^^s aro ahuut fiM^ in 

length. 

“We have in \ise tt'O iioii«*rs, two hoisting engines, oiu' lSx35t) 
llatid C’ompn^ssor, and (n»e I Ax2rix!0x*J I Diit^lex Wtuthington 
Vuinp, with wlilch we liandU* all cd our water from the mine." 

Saginaxv Ikon Mining Co. 

“Depth of mitH% fe(jl: length tjf mine, Itih feet: number of 
shafts, one: nutiilK^r of 1 Killers, three: numh<*rof hoist- 

ing engines, one; numlxT td air compressors, one; number of 
pumps, 14xl2xlh, three: luiinlKir of lland drills (No. 3| live; 
numlier of men employed, tlfty-three.” 

Araook Mining Company. 

“This mine has produced, since mining was c.ommtmced in the 
latter part of 18MP, until June, KHU4, r»J50,3l4 tons of on*. \Sv are 
mining three grades, vi/.: (hstUi\ guaranteed to niu 05^ p(‘r cent/ 
iron and mil above .Oin p; .Dve/o?/, KeC»l, P .(kW): and (fnimulM. 
Fe (H, P .PJJ. Th<‘ ore now producetl is mostly mm-besseuuu’. 

“The ore dt‘posit is very mueh fold<*d and hmlo'ii. 

“The si/e of t lie produet ive area has inerease<l from lev<'Mo 
l(‘Vel, being JT. IOU S(|uare feel at a depth of oOU fc(d. On the 7th 
level — 050 feet direp -w'hleh is still nnd(‘velop(‘d, w'(‘ liav«‘ now 
04,400 .s<{nare fei't. r>f ore. 

“The (»re is hoistt'd through one itudine, shaft . equlppe<l wit h 
skips, and om* vertieai <aige shaft. Tiie lioisl ing engim\s are of 
the portable type, having live and six font drums respect iv<4y. 

“Compn‘Ssed air is furnished itt ao Paud <lii]ls. hy one iHxJti 
inch dupl(‘X Hand cmnpressor, aiifl tuie 14x10 emnpound Norwalk 
compressor. A b5xv^5xlOx*-^4 <*onipound condensing Worlhington 
pump lifts r>ou gallons water jxu’ minuti', from the r>o<» feel level 
to the surface. ^I’he l>otiotn h‘vel is unw'atered In two No. 10 
(‘ame.ron imnips, tlirovving w'ater from the to tlie .5on 
level. The surface waiter, from the .swamps overlaying the 
mine, is taken (‘.are of hy low-M^rvicf* Cameron pumps. 

“There are eight hoii/onlal return lulailar boilers, and one 
vertical tubidar, of a (‘omtiincd capacit \ c»f tMiu horse, power. 

“JtH) men arc employ<.*d, producing IJjMM) tons per month.” 

Mastodon Ikon Comi'any. 

“Depth of main .shaft, too feel cages): bmgth of mine, 2M) 
feel. Two iKiiierH, OxlH feet. Open pit ha^ skip road and 
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U(>u!)]c lioistinj? eugim% iOxH, HoisliiiK engine of 
Marinetk' nianufactun*. lHx2*l-in(!h cylinder. Two sixT(K)t 
(Innns. Two No. ioCatii(‘ron ptiin|>s, <»nly one being in use at a 
time. XuiniK'for men enitdoyed. aixMit tU’iy. One Merritt Du- 
l>iex Air CJorupres'^or, Thnn* IJand drills: two No. 2, one 

N(i. :{. Oiie Duuuoiid drill outfit. Width of ore dep(»sit, 75 
feet.'’ 


AsriLANii Ikon Mini no Co. 

‘•'rio' A>liland has six working sliafls, ord(‘plh and leugtii as 


follows, re.sjjeet ive 

ly: 
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••boilers: ret iini t uhular. nut) horse }>ower ea}»aeity: two 

St irling water (uhe, :>0U horse p(over (‘apa<^ity. 

“(loislirig Kiigiiies: One Webster. Camp X l^arn* })oisting 
plant, duplex, eOifiderH 2tbx-iS. p.rovvti cut oil*, ft vt* drums lo fe<‘t 
diameter. (>tie Marimtie ln.'isl. I>sx21. t wo drums (> feet diam- 
eter, .Sevj-ral ‘-mall lioiso. 

'•< )ne 1 ugeisnU-Seigeaut. iMiph'X Air Comju'essor, isx.'iu; en- 
gines are Co* .per i 'orli*--. with No. 7 Worihiftglon * mlep(Midei»t 
Comletiser: ratejj (*apa^’it\, •2.7 diilis. 'I'wr. ) ngersolbSergeaiM. 
UiglO lane Air < 'oinpressoi^, 2Ux2t, Ms ei s‘ eut oiT; eapaeity (»f 
<‘aeh. POiriils. One Corui'-h Pumping I’koH K. I*. Ailisi. C(»r!iss 
Kngine, 22xfs im'h, t\>o plunger.x, 11 im-lH-s: u M, stroke. 

••Kleetrie IJgld i'iant: "lA\o C. S. d.s natju's; eapaeity, *ttM) in- 
<’andeseenl lamps H> e. p.. I to soils. ’^Fsvo Wt st ingljouse ,) urtior 
engines 5»xs, :]:* horse pov\er t‘a«*)i. 

“One Worthingtc'U Cnpli x Compound lMung<*r ]*umf). lox*25x- 
Uix2‘l inches: 4*af)aeity. 7<Mt gallons under pressun* id :5t)0 Ihs. per 
sijuare Ineli. Piglifeen Cameron pn?nps, si/a^s Nie 7 to No. in. 

“MaehiiU' Slu.p lias: One Pdaisilell Kngine Latlie, •2(>" swing, 14' 
long: onebiekford Drill Press. as" tai>le: oneliray IMauer liKxaO", 
S' tai>h': one (Un tis vV: Curtis pipe inaeliine, 2? to <* inches. 

^‘()!)e bueyrus Steam Shovel. 

“Mine working <’apaeity. 40n nmn. Have mined and slupped 
since 1S8,% l,7t»n.unn ions of ore. of av«'rag<^ analysis, 53.5 Fe, 
.<H4 Phos. 

bKornKUTON Ikon Mining Com i» any. 

*‘'rhere are three working sliafts at a depth of 405 feet; two 
hoisting engines: four Ixulers: ami six No, 10 Qirueron pumps. 
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Tw 4> htiridr^nl aifd tt»n nu n i niplnyed. I'lu' annual output 1 h 
atiout of (♦ru.” 

NKwtHUiT MiMxn (’omtanv* 

‘‘Ivoealioii 04unpriM“i N\ ^ of St't‘tioii 'rwp. 17 N.» Uunv^e 
47 W 

*'(>n N. W, i aro four protUu*Hi)j: sttaft> as follows: \o, 4, (Ui 
North Vrin; ihptli a.V** h'ot, \\\ on SoutJi \'utn foot wall: dt'pth 
47:> frvt. ‘IV. on South Vriit footwall; ilojuh ol7 ‘('7 tm 

S<uu Ij Voin foot wail; drpth 4at‘ haU. 

'*'nu* putup'^ in t hoso siiafts ai** folh>\N>: ‘A 7 No. o ranionni 
puntp. *Ii7 No. 7 ('aniorou pump. *t'7 N7», 7 ratTU‘n>n pumjK 
‘<’7 No. n Canno’on pump. 

“'rio* NN*. 7 pump?' all pump up to tlu’ No. u, whicli throws all 
llu* wator fnun ! hosr >liafts to surfano. 'Vliosi' shafts an* all 
ooniU'OttMl, ;m<l art* altout 4 ik» firt apart. (' \s also oomus^hal 
wit h t horn hy a (M usn cut . 

“1’hc po\\F r h'»u.Kc on this locatiou luas tmc tuhular iMuh^r, 
V* 7\h'': one tuhular h lih-r t)0"\hV: ami ouc Storlin^^ Holler, ( )nn 
Huhvx'k <7»rri>s Knjiific of I7(t hor>c power; ami oiu* Wchst<*r, 
ramj) iV Katio Kniiitu- of alM»ut I OU horse power; ai\d four tVfoot 
<lrmu'< for hoi.^i iu^^ 

“On the N.K. i is om* piaxlueinj^ shaft. .701 fet!t. det^p, called 
‘'K'7 fUit eoii! 0 ‘cte(l wit h ativ <»tlu*r shaft, and is <at fijotwaU, 
Ptiuips in tiiis shaft : t fiu‘ No. lu (.’ameroti speeial; om* No. 10 
( 'ariieron, 

‘’'Vlu' power house on t his local h»n has one tulmiar lM»Ue,r 
7‘V'xHi'; twotithnlar IsuhTs "xltV: ami one MarimU-U' etj^finc, 
donlfle. of alxtut 70 horst* power, with a <‘»-foot. drutti. Boilers aft* 
all return tuhular, except Sterling:. 

“Sfiafts are all inejisttnaJ fc»r dcptli on inclinat ion of foot wall, 
which makes an an^de of alnuit 05 with the Imrizonlal. 

“NuiuIku’ of men einpittved varh*s. When all the shafts arc 
runnirijf, ahout ‘.?70." 

(Jkeat Wkstkun Mink. 

“Our workiftjfs are 700 feet loii^. reached hy two shafts, 505 
and r>5t> feet dcf'p respectively, at the present time. 

“The mine is erptipped wiUi: Oiu* lOO Imrsi* pow(‘r Hoisting 
Engine, with three 7-foot drums; one ho f|^»rse power Hoisting 
Engine, with two 4-foot drums; one >5x10 Duplex Ffolsting En* 
glue, with two 4-foot drums; one in. implex Air (Jompres- 
* 5 or; tweuty-onc No. 2 Rand Rf»ck Drills; three No. 3 Rand Kook 
U 
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l>rnis; two UK) horse jiowcr Steel Boilers: two 80 horse power 
Steel B<)jlers; one 00 horse power Steel Boiler. Machine Shop 
fully equipped. 

‘‘We employ al)out two hundred men.” 

BorKS Oou> & Silver Company. 

‘’Our shaft No. 1 {or(’urr\/ is 8<H) feel deep: No. 2 (or P)ly) 
shaft is UK) feet in depth. Are usiuK three hollers, three 
ei^hl i)unj]>s, forty stumps, twelve vanners: and eim 
ploying' forty men,” 



.Kmphtt/itumi. 




KMPLOYMKNT. 


T1h‘ ijUf'stion is oftoii if tin* Mininir St-hool run 

};r<»mis«* <*jnj)l<»s inrnt tu si <in irnMluation. 'flu* only 
jm>.wt*r is^ that nritlan* Iht* Minintr Srlitn*! nor uny otlirr 
solf-n's|)(‘rtinjjr institution ran nniko any surli |n<»tniM's. 
'riir (juo.siion of rinploN inrni <lr|H*n«l> on too many fartors 
to b<‘ proti>i''i'(l ll/rooor fonr yoarsin jnhanrr. It drjirtuis 
on thr tirmand and t’n* supply, wlnrh art^ lial>l<‘ to \ai*v 
from y(':u‘ to \oar; ami it aI>o va-ry latL’oly drpmds ott a 
stmltailV jKM.-onrd ’aajualion". i*rior lo lsu:k |[t(Mlrinand 
for snila)>|r nu n was irrrator than lln* supj)ly: and >nrh 
will hi‘ tht* oaso a;>'ain. on tin- revival <d hu^ino><. Prtipir 
iirr projir to f<nyrr1 tin* LU’uora! laws of i\j|itii*al Kronojnv, 
as sliown in prri(tds of prt»porit\, anil in )>usiiM‘ss dr- 
prrssiijiis and paiuo, 'Phr stnd<’nt is apt to lliink that 
h<‘rausr at an\ t.air (inir tlicrr is a di pir-^j^in in lh<* 
p^»)f^^s^io^ ho i,- |>ropo-^in*^»' to ftdhov. tiial thor*'fot*o thoia* 
is no ftituro in it; {>n orlookir»‘r iho fart lhaf snrh dr- 
prr»imi.- arr vhiovn l»y l^i^tor\ t** hr inridrni tr* i*\rrv 
(/caaipation. and that prosperity follows sta;LUiation as 
as thr {a!t(’r 'vill surrrrd a pniod of markrd laisi^ 
nrss ai tiviiy, 1'jjr r\( |r ina\ Iw formulatrri as, ‘'a -^latr of 
quh'Srrnrr, nr\t impivtvriurnt, ;i'r«)wit»;jr roMlidrnr<\ - 
prosfjrrity* rxritrnirnt, ovaTtradln;/. ronvulsion, 
prrssurr. ' r*ta^tnUion. di<trrs>, rfidiiifs a^ain iti fpiii's- 
rrftcr’k whrn thr cyelt* i> airnitj n-pralrd, 'rims it fcdlows, 
that a pupil laiirrinir upon hir^ prf'paration for his ftitttrr 
<H'rupation in a tinn- of |>r<#sprrity h'^s sm r i*f rujplny^ 
im^nt on graduation than onr who starts upon litis pn^pam* 
lion (luring a tinir of distress, 

Th<* foUow'mir tnhlr takrn from 'rhoinV Ivlitjon of 
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JugbrV History of I^inics"\ will indicatt* that those 

jK^rioils of depression are not eontiiMHl to any one country 
or business^ but are v\i(las[)road, if not universal — and aio 
dependent upon some general [MU‘i(Hlie law: 

I>ATK OK rOMMKk(’IAL ( UlSKS. 


KHANOK KNOLANO. UNITKI) STATES. 
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mn 

isu4 aa 
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1 SH-^ 

IKS'* 

1SS4 

1 

isi»n ai 

ISlKi 


TIu* perio<lie limt‘ is variabUs t>ut Ijitt^'ily it appears to 
lie froni i‘itrht to ten yt^ars in length, rougJiiy divid<‘d as 
follows: ‘dh'osperify, for five tosi'ven years; panic, t\ few 
months to a few vear.s; and liquidation alnait a few years". 
The [)ast three panies have Iweu followed by strikes in 
ISTT, ISSe-st; and lsU4, that gn‘ally r<*tardiHl the advane- 
ing tUh* of prospiM ity. The siiriis of the times, are that 
nlnady the ctivrent has thanged, and th.al in from om^ to 
tliree yi»ars l)usin<‘ss aetivity will be the rule, and o»ir 
mineral industries will prove n<» exception. Tin* natural 
law is to imqian* in dull times to tak<* a<l\antiige of the 
Hctivt' yt'ars, ajid this applies to mining as well iis to all 
other iwciipaiions. 

The succi'ss of a graduate depends very nm<b upon him* 
self, and it will be evident from the |M>sitions nowoceapUHl 
by the t*lnss that graduated dtiring the |>anic of that 
^ who went out and j^earchewi for employment found it 
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A thorough, hard workiug stiulont, with tlu* abilitv to 
command the rc!iijH*ct of men and to manage them, and to 
work liarmoniously with his fellow olVu^ers. will hardly 
ever fail of obtaining tJu^ <^hoicest positions that are open 
ti) him: espo(‘ially aftt‘r having hml the praetieal work and 
expm ienee about the mines that the graduates «d’ this seho<»i 
have. 

Kdueation and training do not giv<' ^jualities to any man; 
tlnw sim}>ly sharper\ ami de\eh»p tlios(‘ natural abilities 
that he ptjssc'sses; laan-e, if ln‘ is not by natnr<' fitti^d for a 
certain p<»sition, he ought m»t. and will U()t In* lik(»I\; to 
obtain it. On the other hand, whatever may be a man’s 
nattiral itbilitie>, he will not b<‘ likely to olMain a position 
of any high grade tnde^s lie has bta^n eilneat('<l for it, either 
in selnwd or oulsidt* tln^ tmtside edmattion being by far 
the most expensive kimi of t‘dueatioti that can bt» ohtain<*<i. 

Shilhfuk la/> , i'are|{‘s.s, and inetlieieut students will not, 
tmturnlly, obtain places ns readily as the har<l working 
ones, other ihing-s lt<-ing e4pi;d. 'I'hev certainly will not 
be veconnrnaided as dillerent from wlml tln*v are by the 
l)ina‘tor of the Mining Si’hool; sima* a man who eannol l>e 
trtisbal to attend faithfullx to Ins work when engaged in 
obtaining his prob^s^iomtl training is not om^ whom it is safe 
to iru>t witlj importarjt btisiness and mining iuten*sts. 

Stmlents diould naiiernber that their eondm t, from the 
ilay tht‘y enter the Mining Sehool tmtil they leave it, h.as 
an all important la*aring upon their future position and 
Btamling. 

Tht^ lHre<-ior of the Mtrting School tnakes o!te invariable 
ruh’, /. e., that all persons desiring stiah nts or gnuliiat^w 
of this School shall la* infonirn*<l of the deb‘ot% as well ;is 
of the \ of the candidatifs, so far a#< lie know s th«*rii; 

iMdieving that smh a <a)iir>e is (he oid,> (m«* that is just 
either to tlM‘ emploviu*, to the slitdei^, or tothesehooL 
Wlnai information is fully g'iven <^<incerning the posithm 
and tlesireti qualities of ihep(U’sonto (ill it, pains are taken 
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to st^lcct tlio Btudent who is Micved to be most Buitablc for 
the position. 

In order to mn'iire tlie be.nt future for theniBelv<\s Btu- 
dents are ur;^ed to neglect m) opportuJiities, even beyond 
those afford<Ml by the ScliooK to inform themsi'lves in tlu^ 
pnmtictd work of mining. 

The graduates are also urged to turn their attention to a 
field in which success is almost sure, to men of ability and 
energy; to enter tlie mines <»r works as miners, fonanen, 
or in some olluu* subiudinab* capacity, and thoroughly 
nnistcr every <letaiL from the lowest tln^ highest work, 
siiUH* only nn^n wIjo have had this i‘\|H‘ricn<‘e are apt to ob 
Uiin the highest positicais. 

It is men who hav(' liad a thorough e<liieat!on, both in 
the ll)(‘oretieal ntul praetieal mining, and who have worked 
in ev(*ry grad<* of work, that are even now sought to take 
churgt* of our mine> and their allied itahistries. Th<‘ 
future is for t)ie man who is inobest and willing to com- 
me!K‘(‘ at the l)ottom of his pr«d'ession, atal who is c(m 
scions of ll»e truth, that on graduation he is only just 
prepared to begin bis wm*k. 

The graduatf^s of tin* sehotd are urged to keep the 
Director ci>nstantly informed cijiiccrning their positions, 
Htdaries, etc., and also what their desires arc, in f)rder that 
they may be assisti’d to .advance*, if of»portimity oilers. 

Officers of mines, aiul others, desiring survewaus. engi- 
neers, draughtsmen, foremen, chemists, assayers, etc., 
tUH' n‘<|uestt^l to mak<’ their wnnt> fully known to the 
Dinetor of the Mining Sehool, who will then recommend 
suitable candidates tt) them, if he knows of any. 

The iinpnrv is fre(|uently made by persons intending to 
)H>come simlents, if they can t<^ their schwl work 

aud earn enough to pay their way at the sftine time. Such 
a course ivS not pfacti<'abh*, a.< the regular scliooi work, if 
it is dime m it shouki 1 h\ riH|uires the entire available time 
of tmy student, however strong and able he may \hk As a 
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special student* taking only a few stndios, one might Ik? 
able to procaire >»utticiont Avork to pay oiu V way. The 
better way for the nee<iy siudf^nt is either to att<md to his 
scliool mnl to his labor in alternate years, or c‘lse to 
borrow the meuiis to continue his iMlueation, n^})aying 
through his inereaMMl ivirning pow«T after graduation. 

The salaries obtained upon grtuluation have been from 
$raHXO(i to averaging about ^IMMkoo per year. 

Tlie lower salaries were obtained l)y students vvl»o had U?ss 
praetieal experienee with Ineu aud with world in general: 
these* wi‘re c»b)ige(l to spend some lime in a<Mjuiring a 
sp<H*iaJ kind of knowhajge that the Mining School cannot 
give. 

So far as known, the s^^laries have in<‘n‘ase<l. afUn* a varicMl 
time fr<»m to even S'J^ooojh) »>r more p«*r year, 

averaging about All this, however, is dependent 

upon th(* demand and supply, thc‘ state of the mining 
industries at any time, as well as upon other factors too 
numerous to he inentioncHl. 

The Mining Sidiool has Hev<»rai t>ositions that are ex|H‘d- 
(^<1 to he open <*very year, paying various sums up to 
that are availal>Ie for students of a suitable griwle 
to give a certain amount of iusi ruction, and to pursue their 
studies in certain line.s, F<»r grwi nates and (»tliers wlic»have 
a tasU^ for suc h work, it op<‘ris an (‘xcellent opportunity 
for study and s<‘Jf discipline preparatory to their future 
occupation. 
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CALENDAR. 

1894-1H97, 

Bn»rMKK Teum oouinunuvs Monday iijornin^j, Aj)ril 23, and ond.s 
Friday evc^nifig, August 17. 

Field W(»rk in Survey comiiifucos Monday morning, June 
4, and endB We(inoBday eviming, Augunt 15, 1894, 

Shop Practice Intgins Monday morning, June 11, and ends 
Wednesday evening, August 15, 1894. 

JVacticai Work in Assaying begins Monday morning, May 28, 
and ends Friday evening, June 8, 18 ?h. 

rracti(9il M'ork in Ore Dressing begins Monday morning, June 
II, and ends Friday evening, July ♦>, 1894, 

Field Geology begins Monday mruaiing, July 9, and ends Wed* 
nesday evening, August 15, tH!M. 

Omwmnirimnt E:rfrvi^*s, iiiursday and Jiiday. August Id and 
IT, 1894, 

Thursday Field <lay, all classes, 9 a,m. and 2 r. m. 

Kee<*]ition for the (Jraduating (iass, by the Board 
of ('ontrol and Faenliy, 9 e.M. 

FYiday - Annual Meetitig of Mie Buard of Oontrol, 19 a.m. 
Graduation Kst-nisi's, 2 i».m. 

Meeting of the Alunuii Association. \ e.M. 

Alumni Dinner, 8:39 c.m. 

Recess of Four We4‘ks. 


Fall Teum eommenc4\s Friday imirning, .SoptemlMT 14, 1891, 

Examinations for admission and advanet d standing (Munmence 
Friday at 0 a.m., and continue through Friday and Saturday, 

Examinations for making ttp condiiimis c(uumcnce on Friday 
at 0 A.M., and will continue through FYiday and Saturday. 

R^'gular work for all cl^usises commences Monday, September 
17, 1894, at 9 A.M. 

Thanksgiving Eeet\ss, NoveiulM'r. Wednesday noon until Mon* 
day morning. 

Fiili Term ends Friday evening, DecemlKU' 21, Ism. 

lU'Cess of Two >Veek8. 
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WiKTKU Tkrm e<)iunH*n<',es Monday niorninij» January 7, and 
t'Uds Friday cvenin^r, April lt\ 

licci'ss of Nino Days. 


SijMMku Tkum ooimnoruvs Monday rnnrniiig, A|»ril ISi».\ 
and onds Friday ovoninj?, Autrust P>, isn5, 

Fiold W(»rk in Survoyin^ ootnnionot*s Monday morniuM:. Juru* 
2 :j, and oiuls Wodnosday ovonin^, .Anjrust M, IHic.. 

Sii(»p Fraotioi* hojjins Monday morning. Jutn* 10. and onds 
Wodiiosday ovfuinj:. Auvriinl 14, isoo. 

Vrarlical AVork in Assayiiijr Monday inornifui, May 'i7, 

and (‘nds Fri<lay ('Vonin!^^ Jutio 7, IHOo, 

Fraot ioal MVnk in <>ro Drossin^r ofunnunn'os Monday inornifijf. 
Juno HK and oinis Friday ovoniin^;, July 5. 1 k05. 

Fiold (looloi'v hofjins Monday tnondniJr. July K and onds \Vod‘ 
nosday oviudnj^, Auj^fusi M. 1805. 

ExfUTmt^, Tlinr.sda> and Friday, Au^fus! 15 and 10, 

1805 , 

Thinsday Fiol<l ilay. all olassos, o a.>!. and ri I’.M. 

Uoorption for Um* liratluai inj.^ (Oass, ]»> tin* Unard of 
Fontnil and Faonlty, 0 i\M. 

Friday Annual Mootini^r of tin* Hoard of ( ontrol, 10 a.m. 

firaiitjat iiuj Kxorolsi^s. r.M. 

Mootifjgof tho Ahinuii Ass<»o|a1 Ion, 4 o.m. 

Alumni Dinnor, HiJu v,m, 

llna'ss of F»nir W(M‘ks. 


Fam, Tkkm cvimrnonoos Friday iimrntni^, Soplornbor I'l, 1805. 

Examinat ions f(»r admission and advamuMi standin^^ ootnrnoitoo 
Friday in<»rnin^?. at 0 a.w., and o<mtitiuo tbroukdi Friday arnl 
Saturday, 

Exanilnati<ins for making up ootiditioiiH conunonoi* «»n Friday, 
at 0 A.M.. and will bo oontinuod tbrougli l^'riday and Saturday. 

Uoguliir Work for ail olatiHos rvunnumoos Motjday, Soptt'inlxsr 
16. 1805. at 0 A.M. 

Thanksgiving rocoss, NovouiIxt, Wednesday tjoon until Mon- 
day morning. * 

Fall Tenn ends Friday evening, Dt^eernlwir 20 , IHigt. 
fiejcess of Two Weeks. 



^0 Mkhigm liming Schwt 

WmrEK Term commences Monday morning, January 6, and 
ends Friday evening, April 10, 1800. 

Recess of Nine Days. 


Summer Term (*ornriu‘nees MniHluy inorriing, April yo, IW,, and 
ends Friday evening. August 14, 

Field Work in Surv<‘ying f*onnnene(‘S MoTiday morning, June F 
and ends Wednesday (evening, August 12. 1806. 

Silo}) Frartiee Ixgins Momlay Tnornir»g, June 8, and ends 
Wednesday (jviUiing, .Vugust 12, JK!«}. 

Practical Work in Assaying begins Momlay morning, June 1, 
and ends Fritlay evening, Jun<^ 12, 1800. 

Praet i<*al work in Ore Dressing commences Monday morning, 
dune 8, and ends Friday evening, Jnly J, 1800. 

Fit‘ld <bM>logy begins Monday nmrning. July o, and ends Wed- 
nesday evening, August 12, jsuo. 

(Unurnt immfHi Kjririsrs, TburMlay and Friday. August IJ ami 14, 
1 m\, 

Thursday- Field Day Alh-lassrs. 0 a.m. and 2 r.M. 

Ilec<‘ptlon bu* tlu‘ (Jradnat ing ( lass by tJu‘ Hoard of 
Pontroi aiid tin* FaeultA. 

Friday- Annual Meeting id' tin* iinanl ot t’ontro!. lu a.m. 

(Jr ad nation Kxercisfs, 2 r.M, 

Meeting ot the Alumni AsMudation, 1 r.M. 

Alumni 1 tinner, s.-.'io r.M. 


Faui. 'ruiiM e<»n>inenefs Fritia\ morning, September tl, 1800. 

Fwxaminat iims tor arlmission ami advaneetl standing commence 
Friday morning, at o a m., and continue through Friday and 
Saturday. 

Examinations for makiitg up conditions counrr* n(*e on Friday 
ato A.M., and contiiure through Friday ami Saturday. 

Regular work for all classes comuiences Monday, September 
14, 1800, at 0 A.M. 

Thanksgiving Retji'ss, N<iveinber, Wednesdaj rmou until Mon- 
day morning. 

Fall Term ends Friday evening, December js. isoo. 

Hewss of Two Weeks, 



(Mmdwr. 


ill 


WmTEu TmtJ* commences Monday morninij, .lanuurv 4. S8n7, 
an<J ends Friday evening, April 9, IW. 

Ilecess of Nine !>ays. 


'I'kiim ctnninen<‘es M<»n<lay nmrning, April 10. and einlK 
Friday < vc*riing, August 1 a. iSOT. 

liecvss uf Four Weeks. 


Fal*. 'Ckum efuiuuruees Fritlay morning, Se]il(Mul»er 10, 1M07, 
ami <>mis Fri^laj ev<*uHig, J>«*<*eiui»er IT, lso7. 
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